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(57) Abstract: An assembly according to the invention comprises an inserter device (10), a penetrating member (7) and a base 
part (100), where: the base part comprises a surface adapted to be attached to a skin surface, a position adapted to receive and/or 
attach to the penetrating member, and means (14) adapted to secure the base part to the inserter device, the penetrating member 
comprises a part to be placed subcutaneously or intramuscularly, a body (24) which is in contact with the inserter device during 
insertion and with the base part diu'ing use, and the inserter device comprises a cavity for receiving the penetrating member, means 
(45) for accelerating the penetrating member and bringing the peiietratitig member to the receiving position in the base part and 
means for penetrating the skin of the patient. The length of the joined assembly (1 total) before use is larger tlian the length of the 
base part (12) alone. 
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Inserter assembly 

Technical field of the invention 

The invention concerns an assembly comprising an inserter device comprising an 
5 insertion needle for inserting a medical device in the form of a penetrating member 
into the subcutaneous or intramuscular area of a patient, a medical device to be 
placed subcutaneously or intramuscularly attached to the inserter device before 
use and a base part to be attached to the skin of a patient wherein the medical 
device is attached during use. 

10 

Background of the invention 

The assembly comprising the three elements is sold as a unit in a sterile packing. 
When the user is to utilize the assembly, the assembly is removed from the sterile 
packing, and then the assembly is positioned on a surface of the patients' skin, the 

15 surface of the assembly being in contact with the patients skin being a surface of 
the base part. When the assembly has been properly attached, the inserter device 
is actuated by which the medical device is released from the inserter device and 
attached to the base part in a position where a part of the medical device is placed 
subcutaneously or intramuscularly. After placement of the medical device the 

20 inserter device can be removed from the assembly leaving the medical device 
combined with the base part on the patients skin. 

The assembly of the present invention can be constructed with a relatively low 
profile i.e. it is possible of an inserter device According to the present invention the 

25 penetrating part moves relative to the moving part and the moving part is fully 

separated from the penetrating part after insertion. This makes it possible to push 
the moving part in one direction with a simple spring mechanism while the pene- 
trating member is guided to the injection site in the insertion direction. Separating 
the units and the direction optimises the possibility of individual control of each 

30 part when it comes to e.g. velocity and acceleration. 

Thus, there is an obvious need in the art for a robust, reliable, accurate, safe, hy- 
gienic, and user friendly insertion device, which addresses the issues discussed 
above. 
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Summary of the invention 

The current invention provides an assembly comprising an insertion device for 
subcutaneously introduction of a penetrating member, where a "penetrating 
5 member" is understood to be a needle, a cannula, a sensor or the like. The 

penetrating member is normally prior and during insertion kept in a position where 
it is not visible to the patient and where it can not get in contact with the user or the 
patient before it is actually inserted. 

10 The object of the invention is to provide an assembly comprising an inserter device 
(10), a penetrating member (7) and a base part (100), where 
-the base part (100) comprises a surface adapted to be attached to a skin 
surface, a position adapted to receive and/or attach to the penetrating member 
(7), and means (14) adapted to secure the base part to the inserter device (10), 

15 -the penetrating member (7) comprises a part to be placed subcutaneously or in- 
tramuscularly, a body (24) which is in contact with the inserter device (10) during 
insertion and with the base part (100) during use, and 

-the inserter device (10) comprises a cavity for receiving the penetrating member 
(7), means (45) for accelerating the penetrating member (7) and bringing the 
20 penetrating member (7) to the receiving position in the base part (100) and 
means for penetrating the skin of the patient , 

wherein the length of the joined assembly (Itotai) before use is larger than the 
length of the base part (100) (b) alone. 

25 "Before use" is considered to be before insertion and e.g. also before the 
assembly is removed from a sterile packing. 

According to an embodiment of the assembly the height of the joined assembly 
(htDtai) before use is smaller than the individual heights of the inserter device (10) 
30 (hi) and the base part (10) (h2) added together. 

"Height" of a device in this connection is considered to be the longest dimension 
which can be measured from a surface closest to the patients skin to a surface 
most distant from the patients skin in a direction perpendicular to the patients skin. 
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"Length" of a device in this connection is considered to be the longest dimension 
which can be nneasured from one end to another in a direction horizontal to the 
patients skin. Basically, the inserter and the base part are placed at least partially 
beside each other in stead of on top of each other before and during insertion. 
5 This result in a relatively stable assembly as it has a relatively large contact 

surface to the patients skin, and normally the inserter device will have a removal 
direction which is different - and not just opposite - from the insertion direction. 
That the inserter device is detached and removed from the base part in a direction 
different from the insertion direction makes it less likely that the penetrating 
10 member is pulled away from the in-use-position during removal of the inserter 
device. 

According to an embodiment of the assembly the insertion device comprises 

- a moving part (38) comprising guiding means (39) which guiding means (39) re- 
15 strict the movement of the penetrating member (50) and guide the penetrating 

member (50) from a first to a second position in a first direction, i.e. the direction of 
insertion, towards the injection site, and 

- a stationary housing (30) comprising guiding means (32) which guiding means 
(32) restrict the movement of the moving part (38), and 

20 - the penetrating member (50) comprises transformation means (52) corresponding 
to the guiding means (39) of the moving part (38). 

According to an embodiment of the assembly the guiding means (32) guide the 
moving part (38) in a second direction which is linear and different from the first 
25 direction i.e. the direction of insertion. 

According to an embodiment of the assembly the base part and the penetrating 
member comprises corresponding means adapted to attach the penetrating 
member (50) to the base part (100) during use and after insertion. 

30 

According to an embodiment of the assembly the inserter (10) comprises inserter 
attachment means (14) locking the inserter (10) to the base part before and during 
insertion of the penetrating member (7) which inserter attachment means (14) can 
be unlocked so that the inserted can be removed from the base part after insertion 
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of the penetrating member (7), the inserter attachment means (14, 14A, 14B, 
14PR/R, 14PL/L) comprise at least one protruding part and at least one 
corresponding opening. 

5 According to an embodiment of the assembly either the at least one protruding 
part or the at least one corresponding opening part is positioned on a surface of 
the base part and a corresponding part either comprising a protruding part or an 
opening is positioned on a surface of the inserter (10). 

10 According to an embodiment of the assembly the inserter (10) is released from the 
base part by applying a force to the inserter (10) or a part of the inserter (10) in a 
direction different from the direction of insertion of the penetrating member (7). 

According to an embodiment of the assembly the release of the inserter (1 0) from 
1 5 the base part is at least partly provided by the release of a force in direction 
towards the base part. 

According to an embodiment of the assembly the released force is provided by a 
spring unit (45) exercising a force directed to a proximal surface of the inserter 
20 housing and a distal surface of the base part (1 ). 

According to an embodiment of the assembly the spring (36) is a leaf spring which 
at one end is fastened unreleasably to a part of the inserter and at the other end 
will touch the upper surface of the base part before the inserter is released from 
25 the base part. 

According to an embodiment of the assembly the penetrating part (50) which 
comprises a cannula part (7) together with the base part (100) which base part 
(100) is provided with an internal fluid path and constitutes an infusion part 
30 provided with a cannula part during use, and 

- the cannula part (7) comprises a body (24) formed by a hard material having an 
inner through going opening which through going opening is in fluid contact with a 
cannula (22) providing fluid contact with the patient, the body (24) of the cannula 
part (7) has an opening (20) corresponding to the inlet or outlet opening (12) of the 
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internal fluid path resulting in fluid contact between the internal fluid path and the 
cannula part (7) and these two corresponding openings (12, 20) do, when they are 
positioned opposite each other, allow unrestricted flow 

- the internal fluid path comprises at least one inlet and one outlet opening (12, 13) 
5 through which a fluid can enter and exit the fluid path, and 

- a sealing (18) is positioned between the cannula part (7) and the inlet/outlet 
opening (12) of the fluid path when the cannula part (7) is in position for use in 
order to keep the fluid path to the cannula tight. 

10 According to an embodiment of the assembly the sealing (18) is surrounding the 
inlet/outlet opening (12) and/or the distance di between a centre line c of the 
cannula part and a point on the outer surface of the cannula part positioned at or 
above the upper edge of the sealing (18) is larger than the distance 62 between 
the centre line c of the cannula part and a point on the outer surface of the cannula 

1 5 part positioned at or below the lower edge of the sealing (1 8). 

According to an embodiment of the assembly the body (24) of the cannula part (7) 
is provided with a sealing (18) before use or the opening (12) of the fluid path is 
provided with a sealing (18) before use. 

20 

According to an embodiment of the assembly the body (24) of the cannula part (7) 
has at least a second opening (21 ) to the inner through going opening. 

According to an embodiment of the assembly the second opening (21) to the inner 
25 through going opening is covered by a self closing membrane which membrane 
can be penetrated by a blunt or pointy needle. 

According to an embodiment of the assembly a membrane (17) completely covers 
an opening (13) giving access to a space in the assembly which membrane (17) is 
30 made of an elastic material penetrable by a needle, the membrane (1 7) is fastened 
around the opening (13) and the membrane (17) protrudes from the opening (13) 
and forms an air filled volume in front of the opening (13) which air filled volume 
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can be reduced in size when a pressure is put on the membrane (17) from the 
outside, the inner surfaces of the membrane (17) define a passage (17a) at the 
first closed end of the membrane (17) through which a needle (19) can pass and 
the second end of the membrane (17) is adapted to attach the membrane (17) to a 
5 holding part (61). 

According to an embodiment of the assembly the walls of the membrane (17) have 
a thickness and shape of the chosen membrane material making it possible, to 
maintain the protruding shape in a use position without the outer surfaces of the 
10 membrane (17) being supported with walls of rigid material. 

According to an embodiment of the assembly the second end of the membrane 
(17) has an internal opening (17b) fitting around the outer contour of a protruding 
part (61a) on the holding part (61) and that the membrane (17) is fastened to the 
1 5 holding part (61 ) by interference fit. 

According to an embodiment of the assembly the membrane (17) is supported with 
walls of a rigid material on the inner surfaces of the membrane (17)e.g. in the form 
of a penetrating needle. 

20 

According to an embodiment of the assembly the cross-section of the air-filled 
volume in the passage (17a) is smaller than 2 ■ [max cross-section of the opening 
(13)]. 

25 According to an embodiment of the assembly the assembly comprises a fluid 
connection (60) having at least a first and a second opening (13, 12), i.e. an inlet 
and an outlet, where the first opening (13) forms a fluid connection to a medication 
supply (6) or the like and the second opening (12) forms a fluid connection to an 
opening in the body (24) of a separate cannula part (7) and an at least partly sub- 

30 or transcutaneous positioned cannula (22). 



According to an embodiment of the assembly the fluid connection is attached to a 
surface plate (1 ) and has the form of a tube (60) made of a rigid material; normally 
the fluid connection (60) is fastened to the surface plate (1) by a holding part (61). 
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According to an embodiment of tine assembly the tube (60) is made of metal or 
plastic e.g. the tube (60) comprises a hollow needle made e.g. of steel. The tube 
(60) normally has a diameter or maximum cross-section < 1 mm. 

5 

According to an embodiment of the assembly the tube (60) has at least one pointy 
end (19) protruding from the holding part (61) and e.g. the tube (60) also has a 
blunt end. 

1 0 According to an embodiment of the assembly the pointy end of the tube (60) forms 
a connector needle (19) being the inlet to a connector part (3) and when pushing a 
reservoir (6) towards the inlet the connector needle (19) penetrates a membrane 
(17) completely covering a first opening (13) of the connector part (3). The tube 
(60) might consists of a single piece. 

15 

According to an embodiment of the assembly the tube (60) is bend in an angle > 0 
degrees in at least one position or the tube (60) is bend in an angle > 0 degrees in 
at least two positions. 

20 Definitions 

"Parallel" or "essentially parallel" as used herein refers to a second movement in a 
direction, plane, item or the like defined in relation to a first or a reference plane or 
direction which reference plane or direction has a direction defined as the angle a 
= 0°; and the second plane or direction deviates at maximum ±10°; normally not 
25 more than ±5° from the first or reference direction a. 

In the context of the application "horizontal" or "essentially horizontal" means that a 
movement in a direction, a direction, plane, item or the like is horizontal or es- 
sentially horizontal is parallel or essentially parallel to the surface of the skin of a 
30 patient as defined above. For example, the base part to which the insertion device 
is fastened can be horizontal, or essentially horizontal, parallel or essentially 
parallel to the skin. 



wo 2009/098306 



PCT/EP2009/051399 



8 

"Perpendicular" or "essentially perpendicular" as used herein refers to a second 
nnovennent in a direction, a direction, plane, item or the like defined in relation to a 
reference plane or direction which reference plane or direction has a position or a 
direction in the angle (3 = 0°; and the second plane or direction deviates between 
5 80-100°; normally between 85-95° from the first reference p. 

In the context of the application "Transversal" or "essentially transversal" can be 
used interchangeably with perpendicular or essentially perpendicular as defined 
above. 

10 

"Means": As used herein, the expression means can comprise one or more 
means. This is irrespective, if with respect to grammar, the verb relating to said 
means indicates singular or plural. 

1 5 Brief description of the drawings 

A detailed description of embodiments of the current invention will be made with 
reference to the accompanying figures, wherein like numerals designate corre- 
sponding parts in different figures. 

Figs. 1 A-C show a cross section of a first embodiment of an insertion device 
20 according to the invention in three states: A: before activation; B: just after inser- 
tion; C: after retraction of insertion needle. 

Figs. 2A-F show a cross section of a second embodiment of an insertion de- 
vice in six states. A: before activation; B: after activation, C: just after insertion, D: 
after retraction of insertion needle, E: after release of inserter housing and F: after 
25 removal of insertion device from base part. 

Fig. 3 shows a first embodiment of an assembly comprising an insertion de- 
vice according to the invention. 

Fig. 4 shows a second embodiment of an assembly comprising an insertion 
device according to the invention. 
30 Figs. 5A, 5B, 5C and 5D show the second embodiment of the assembly, in 

fig. 5A the insertion device is mounted on the base part, and in fig. 5B and 5C the 
insertion device has been removed from the base part, in fig. 5D it is indicated how 
the reservoir is positioned when a delivery part is attached to the base part. 
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Figure 6 shows a second embodiment of the assembly without the insertion 
device and having the delivery part separated from the base part A: seen from 
below; B: seen from above; C: seen from above and showing the connection part 
of the base part; D: showing the base part alone seen from above; and E: shows a 
5 third embodiment of a base part to be used with the assembly. 

Fig. 7 shows a longitudinal cut through an assembly as shown in fig. 3-6, the 
cut is placed at the position of one of the fastening means for the insertion device. 

Fig. 8 shows the insertion device without being attached to the base part. 

Fig. 9A and 9B show a third embodiment of an inserter to be used with the 
10 assembly respectively in a state before and after insertion of a cannula part. 

Fig. 10A and 10B show an embodiment of a base part. 

Figs. 1 1A-C show how the embodiment of the inserter shown in fig. 9 and 10 
are being detached from a base part of an assembly according to the invention. 

Figs. 12A and 12B show an embodiment of a moving part to be used with an 
1 5 assembly as shown in fig. 9-1 1 . 

Figs. 13A and 13B show a fourth embodiment of an inserter to be used with 
the assembly in a state after insertion of a cannula part. 

Figs. 14A and 14B show the internal parts of the inserter housing of the 
fourth embodiment of the inserter. 
20 Figs. 15A and 15B show an embodiment of a moving part to be used with an 

assembly as shown in fig. 13-14. 

Fig. 16A shows one embodiment of a penetrating member which can be 
used with the assembly, fig. 16B and C shows a second embodiment of a 
penetrating member. 

25 Fig. 17A and 17B shows a cut-through view of a second embodiment of a 

penetrating member which can be used with the assembly. 

Fig. 18a shows an embodiment of a moving part having an increased toler- 
ance. Fig. 18b shows how the moving part 38 is viewed in fig. 18a. 

Fig. 19 shows a driving mechanism comprising a flat spring which can be 
30 used to drive the moving part forward in any of the illustrated embodiments of the 
inserter. 

Fig. 20 shows an embodiment of a fluid path between reservoir and cannula 

part. 
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Fig. 21 shows a connector part which can be part of an infusion part 
according to the invention. 

Fig. 22 shows the same connector part as fig. 21 without the bubble 

nnennbrane covering the inlet. 

5 Figs. 23A, 23B and 23C show a cannula part which can be used in 

connection with the invention. 

Figs. 24A-24D show an enlargement of the contact between the cannula part 

and the cannula opening of the connection part. 

Figs. 25A, B, C show an embodiment of a base part provided with a fluid path 

10 mainly constructed of a tube. Fig. 25D shows an alternative embodiment of the 

fluid path. 

Fig. 26 shows an embodiment of an infusion part having an angle d = 90° 
between insertion direction and tangent to contact surface. 

Fig. 27 shows a cannula part which can be used in connection with the 
15 invention. 

Fig. 28 shows a detailed outline of the contact between a base part and a 
penetrating part. 

Fig. 29 shows a cut-through view of a membrane to be used according to the 
invention. 

20 Fig. 30 shows an enlargement of a second embodiment of a membrane to be 

used according to the invention 

Fig. 31 A-C shows several embodiments of sealings in the form of a bubble 
shaped membranes which can be used in connection with the invention. 
Fig. 32 shows an embodiment of a fluid path in a base part. 

25 

Detailed description of the invention 

Figures 1A-1C shows one embodiment of an insertion device 1 for inserting a 
penetrating member 50 according to the present invention. 

30 The insertion device 1 comprises a housing 30, a base part 100, a moving part 38 
and a penetrating member 50. For clarity, the moving part 38 is represented in a 
semi-transparent fashion. The figs. 1A, IB and 1C show the penetrating member 
50 in three different positions relative to the moving part 38. 
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The penetrating member 50 comprises holding means 52 holding the penetrating 
member 50, transformation means 51 attached to the holding means 52 of the 
penetrating member 50, a body 24, a cannula 22, and an insertion needle 53. The 
5 cannula 22 is according to this embodiment a soft cannula which needs to be in- 
serted with the help of an insertion needle 53 which is attached unreleasably to a 
part of the insertion device and not to the penetrating member 50. The cannula 22 
is attached unreleasably to the body 24. Furthermore, the body 24 comprises re- 
tention means 23 for fastening of the cannula 22 to the base part 100 when the 

10 cannula 22 has been fully inserted. According to this embodiment the retention 

means 23 are formed as mechanical hooks which can be forced inward i.e. toward 
the centre where the cannula 22 is positioned. As the mechanical hooks are fas- 
tened to the body 24 in a flexible way the hooks will return to their original position 
after having been forced towards the centre, the flexibility will normally be due to 

1 5 the properties of the material used to produce the body, the hooks and the con- 
nection formed between them. 

In another embodiment of the invention, the penetrating member 50 comprises a 
sensor or both a sensor and a cannula. In a further embodiment of the invention, 
20 the penetrating member 50 comprises more than one cannula 22 e.g. a plurality of 
cannula and/or a plurality of sensors. 

The housing 30 comprises guiding means 32 for the moving part 38 and guiding 
means 33 for the penetrating member 50. The guiding means 32 for the moving 

25 part 38 according to this embodiment comprises surfaces of the inner walls of the 
housing 30 along which the moving part 38 can slide and the guiding means 33 for 
the penetrating member 50 comprises an upright tube-like shape. The moving part 
38 is provided with transformation means in the form of a V-shaped opening which 
is form to fit closely with the transformation means 51 of the penetrating member 

30 50. The housing 30 is releasably connected to the base part 100, and can be dis- 
connected from the base part 100 after the penetrating member 50 has been in- 
serted. When connected, the housing 30 and the base part 100 encloses the 
penetrating member 50, the moving part 38, and the guiding means 32, 33 for the 
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moving part 38 and the penetrating mennber 50, respectively tinereby providing a 
unit. 



The base part 100 comprises an opening 101 , which is dimensioned to allow pas- 
5 sage or entering of the penetrating member 50 or at least a part of it, such as the 
cannula 22, the injection needle 53 and the retention means 23. 

The base part 100 and the housing 30 are normally individual elements, which 
elements can be separated in a reversible or an irreversible fashion. According to 

10 the present embodiment the opening 101 comprises interaction means 102, 
adapted to interact with the retention means 23 of the body of the penetrating 
member 50. The opening 101 can be closed and/or protected by a seal 121 which 
seal 121 is either removable or can be penetrated by the penetrating member 50. 
The seal 1 21 can cover a large area of the base part 1 00 and if the base part 1 00 

15 is partly constituted by a mounting pad with an adhesive surface the seal 121 can 
be a release layer protecting the adhesive surface before use. 

The guiding means 32 for the moving part 38 provides a directional controlled 
movement of the moving part 38 essentially within the housing 30. In the depicted 
20 embodiment the moving part 38 can move essentially parallel, i.e. essentially hori- 
zontal relative to the base part 100, guided by the guiding means 32. Such a 
movement can be characterised as a sliding movement. 

The movement performed by the moving part 38 is a longitudinal movement, i.e. a 
25 linear movement relative to the housing 30. The means used to initiate and main- 
tain the movement of the moving part 38 can either be provided directly by the 
user i.e. the user pushes or pulls the moving part 38 or it can be provided by me- 
chanical means such as a spring which only has to be activated by the user 

30 The guiding means 33 for the penetrating member 50 which are a part of or con- 
nected to the moving part 38 provide a movement of the penetrating member 50 in 
a direction different from the direction of movement of the moving part 38. This 
feature has at least two advantages: 1 . the user's actions when activating or 
pushing the moving part 38 is less likely to influence the actual insertion of the 
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penetrating member 50, and 2. the insertion device can be constructed in a 
smaller and more compact manner. 

According to the embodiment of fig. 1 the direction of movement of the penetrating 
5 member 50 is essentially perpendicularly to the direction of movement of the 

moving part 38. The guiding means 33 for the penetrating member can comprise 
one or more parts which together provides a well defined track or tube along or in 
which the penetrating member can slide e.g. the guiding means 33 may comprise 
a hollow, cylindrical element fastened to the housing 30, the penetrating member 

10 50 can move inside the cylindrical element along the longitudinal axis of said cy- 
lindrical element, comparable to the movement of a piston in a cylinder. Such a 
movement can be described as a sliding movement as the contact between the 
inner surfaces of the cylindrical element and the outer surfaces of the penetrating 
member 50 provides the guiding. Alternatively, the guiding means 33 of the pene- 

15 trating member 50 can comprise one or more bars, governing the direction of 

movement of the penetrating member 50. As seen in fig. 1 , the guiding means 33 
for the penetrating member 50 according to this embodiment extend from the inner 
ceiling of the housing to the base part 100. The guiding means 33 of the penetrat- 
ing member 50 is not necessarily attached to the base part 100. The guiding 

20 means 33 normally e.g. rest against and/or touch and/or are connected with the 
base part 100. In the depicted embodiment, the guiding means 33 of the pene- 
trating member 50 is connected to the housing 30 at the inside of the upper sur- 
face ("ceiling"), and at one or more side ("wall") of the housing 30. 

25 The guiding means 39 or the transformation means of the moving part 38 for the 
transformation means 51 of the penetrating member 50 defines a track. This track 
extends from a starting point 22a to a middle point 22b and ends at an end point 
22c. As seen in fig. 1 , this track is V-shaped, or essentially V-shaped. In the de- 
picted embodiment, the guiding means 39 of the moving part 38 are provided as a 

30 continuous grove or through going opening within the moving part 38. The middle 
point 22b is closer to the base part 100 than the starting point 22a, and also closer 
to the base part 1 00 than the end point 22c, also, the starting point 22a is closer to 
the base part 100 than the end point 22c. 
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It is not essential how the starting point 22a and the end point 22c varies relative 
to each other, i.e. it would be possible to have an embodiment where the end point 
22c is closer to base part 100 than start point 22a or an embodiment where the 
starting point 22a and the end point 22c have the same distance to the base part 
5 100. It should though be assured that the starting point 22a is placed in a distance 
from the base part which is far enough to keep the end of the cannula 22 and the 
end of a separate insertion needle 53 inside the housing 30 before insertion. 

According to the invention and as illustrated in fig. 1A-1C, the insertion device 1 is 
1 0 adapted to provide: 

(i) a first state (fig. 1 A), where the penetrating member 50 is in the starting position 
22a, it is fully retracted and does not protrude from the housing 30 of the insertion 
device 1 , the moving part 38 is in a start position in the right side of the housing 
30; 

15 (ii) a second state (fig. IB), where the penetrating member 50 is in the middle 

point 22b, the part(s) of the penetrating member 50 which are to be inserted, such 
as the cannula 22 and/or an insertion needle 53, fully protrude the housing 30 
through the opening 101 in the base part 100, and the moving part 38 has been 
moved forward to a middle position relative to the housing 30. The stationary 

20 guiding means 33 of the penetrating member 50 prevent the penetrating member 
50 from moving in the same direction as the moving part 38 and only allows a 
"vertical" movement of the penetrating member 50 i.e. vertical is here to be under- 
stood as being perpendicular to "horizontal"; and 

(iii) a third position (fig. 1C), where the part(s) of the penetrating member 50 to be 
25 inserted still protrude the housing 30, but the transformation means 51 together 
with the holding means 52 and the insertion needle 53are at the end point 22c and 
the insertion needle has been retracted from the injection site. The moving part 38 
has reached the end of its travel to the left in the stationary housing. In the second 
position (ii) and in the third position (iii), the body 24 of the penetrating member 50 
30 is retained through interaction between the retention means 23 of the body 24 of 
the penetrating member 50 and the interacting means 102 of the base part 100. 

As shown, the horizontally forward movement of the moving part 38 is transformed 
into an insertion movement of the penetrating member 50 followed by a retraction 
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movement of one or more parts of the penetrating member 50. This is achieved by 
the interaction of the guiding means 39 of the moving part 38 with the transforma- 
tion means 51 of the penetrating member 50. 

5 In the first position (i), the transformation means 51 of the penetrating member 50 
are at the starting point 22a of the track/guiding means 39. When the moving part 
38 is moved horizontally guided by its guiding means 32, the penetrating member 
50 is moved downwards, i.e. "vertically" towards the base part 100. The speed of 
the movement of the moving part 38 and the slope of the guiding means 39 define 
1 0 the speed of the movement of the penetrating member 50, thus the speed of in- 
sertion i.e. the steeper the slope of the guiding means 39 are, the shorter time will 
be used to guide the penetrating member 50 from the retracted start position to the 
inserted position. 

15 In the second position (ii), the transformation means 51 of the penetrating member 
50 have reached the middle point 22b of the guiding means 39. At this point the di- 
rection of the slope of the guiding means 39 changes from downwards, i.e. to- 
wards the base part 100, to upwards, i.e. away from the base part 100. Thus the 
orientation of the slope of the guiding means 39 defines the direction of movement 

20 of the penetrating member 50. Further the forward horizontal movement of the 
moving part 38 produces a retraction movement of the holding means 52 of the 
penetrating member 50 and the insertion needle 53. If the cannula 22 is a hard self 
penetrating cannula there will be no need of a separate insertion needle 53 and 
also there will be no need to perform the last retraction part of the movement i.e. 

25 the last line of the V in the track 39 could be left out and the middle point 22b 
would be identical to the end point 22c. 

In the third position (iii), the transformation means 51 of the penetrating member 
50 have reached the end point 22c of the guiding means 39, and the holding 
30 means 52 of penetrating member 50 and the insertion needle 53 are fully re- 
tracted. 

As seen in fig. 1 , the moving part 38 does not protrude the housing 30. The arrow 
above the figure indicates the direction of movement of the moving part 38. 
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Fig. 2A-2F illustrates attachments means with an automatic release function. The 
insertion device 1 comprises a housing 30, a base part 100, a moving part 38, an 
activation part 1 1 , and a penetrating member 50. One embodiment of a penetrat- 
5 ing member 50 is shown in these figures but a penetrating member 50 similar to 
the penetrating members described in figure 16-17 might also be used. For illus- 
trative purposes means the moving part 38 are represented in a semi-transparent 
fashion. 

10 The housing 30 comprises guiding means 32 for the moving part 38 which allows 
the moving part 38 to move between at least two positions, guiding means 33 for 
the penetrating member 50 which allows the penetrating member 50 to move be- 
tween at least two positions, and guiding means 34 for the activation part 1 1 which 
allows the activation part to move between at least two positions. The housing 30 

15 is attached to the base part 100. According to this embodiment the attachment is 
releasable. The attachment is provided by parts of the housing 30 comprising a 
hinge 35 and fastening means 14 interacting with parts of the base part 100, 
whereby the housing 30 and the base part 100 are releasably connected. The 
hinge 35 comprises an at least partly rounded surface of a wall of the housing 30 

20 which can pivot in relation to the base part 100 as it is placed in a groove in the 
base part 100. The fastening means 14 of the housing 30 interacts with locking 
means 1 08 of the base part 1 00. 

The reference "htota" in fig. 2C indicates the total height of the housing 30 of the in- 
25 sertion device 1 and the base part. The height "htotai" will expediently be in the 

range of 5-100 mm, and normally in the range 10-50 mm or more specifically 20- 
30 mm. The illustrated embodiment is 25 mm. In embodiments where the inserter 
is not removed after insertion of the penetrating part 50, the inserter should be as 
low as possible and normally not extend further from the patients skin than the de- 
30 livery part 8. According to this embodiment the height hi of the housing is equal to 
the total height of the inserter 10 and the base part 100 i.e. htotai < hi + h2, and in 
this embodiment htotai = hi as the inserter housing 30 fully comprise the base part 
100 i.e. the two parts are not placed on top of each other in a way which make the 
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complete assembly higher. The length of the joined assembly (Itotai) before use is 
larger than the length of the base part (100) (I2) alone. 

The housing 30 also comprises retention means 31 . The retention means 31 hold 
5 the moving part 38 in a start position by engaging with locking means 28 on the 
moving part 38. According to this embodiment the retention means further pro- 
vides a stop for the movement of the activation part 1 1 . 

The guiding means 32 for the moving part 38 provides a directional controlled 
10 movement of the moving part 38 in relation to the housing 30. The guiding means 
32 are attached to or connected to or an integrated part of the inner surfaces of 
the housing 30 and will normally have the shape of longitudinal tracks corre- 
sponding to surfaces on the moving part 38 in order to make it possible for the 
moving part 38 to slide along the tracks. In the depicted embodiment, the moving 
15 part 38 can move parallel, i.e. horizontal to the base part 100, guided by the guid- 
ing means 32, the movement will normally be a sliding movement in a direction 
parallel to the surface of the base part 100, i.e. the movement is a longitudinal 
movement or a linear movement. 

20 The guiding means 33 for the penetrating member 50 which are a part of or con- 
nected to or integrated with the housing 30 provides that the penetrating member 
50 can only be moved in a well defined direction which direction is different from 
the direction of the moving member 38. In the embodiment the direction of move- 
ment of the penetrating member 50 is essentially perpendicularly to the direction of 

25 movement of the moving part 38. The guiding means 33 for the penetrating mem- 
ber 50 will normally be formed by inner surfaces of the housing 30, e.g. the guiding 
means 33 may comprise the inner surfaces of a hollow, cylindrical element 
wherein the penetrating member 50 can move between at least a forward and a 
retracted position along the longitudinal axis of said cylindrical element, compara- 

30 ble to the movement of a piston in a cylinder. If the penetrating member 50 has a 
rectangular cross-section the "cylindrical" element should of course be adapted to 
fit closely to the cross-section of the actually used penetrating member 50. Such a 
movement will be a sliding movement as the continuous contact between the inner 
surfaces of the cylindrical elements and the outer surfaces of the penetrating 
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member 50 provides the guiding. Alternatively, the guiding means 33 of the pene- 
trating member 50 can comprise one or more bars, governing the direction of 
movement of the penetrating member 50. As seen from the figures the guiding 
means 33 for the penetrating member 50 according to this embodiment can ex- 
5 tend from the inner ceiling of the housing to the bottom part 100. The guiding 

means 33 of the penetrating member 50 are not attached to the base part 100 but 
might reach down and touch it or e.g. provide a support for the base part 100. 

The guiding means 34 of the activation part 1 1 provides a directional controlled 
10 movement of the activation part 1 1 in relation to the housing 30. The guiding 

means 34 are attached to or integrated with the housing 30. In the depicted em- 
bodiment, the activation part 1 1 moves in parallel with, i.e. horizontal to the base 
part 100, guided by the guiding means 34 which according to this embodiment is 
provided as parts of the inner surfaces of the housing. The guiding means 34 
15 might be formed as longitudinal tracks leading the activation part 1 1 in a well de- 
fined direction or simply the inner surfaces of the walls of the housing 30. Such a 
movement is normally a sliding movement as the guiding means 34 and the acti- 
vation means are in continuous contact while moving in relation to each other. The 
movement will normally be a linear movement. The direction of movement of the 
20 activation part 1 1 is according to this embodiment identical to the direction of 

movement of the moving part 38 therefore the guiding means 34 of the activation 
part 1 1 can be the same as the guiding means 32 of the moving part 38 i.e. on set 
of guiding means 32, 34 provides the well defined and at least partly simultaneous 
movement of the moving part 38 and the activation part 1 1 . 

25 

The moving part 38 is provided with transformation means 39 providing transfor- 
mation of the movement of the moving part 38, which according to this embodi- 
ment is horizontal, into a movement of the penetrating member 50 in the insertion 
direction followed by a movement of at least the insertion needle of the penetrating 
30 member 50 in a direction of retraction. According to this embodiment the transfor- 
mation means are in the form of a protruding cylindrical part 51 on the penetrating 
member 50 corresponding to an open V-shaped track 39 in the moving part 38. 
The V-shaped track 39 is sized to fit closely with the protruding part 51 of the 
penetrating member 50 in order to provide a well defined path of movement. 
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The moving part 38 comprises a releasing member 29 providing a separation of 
tine Inousing 30, or at least a part of the housing 30, from the base part 100 by re- 
leasing the fastening means 14 of the housing from the locking means 108 of the 
5 base part 100. Said release is provided by interaction of the releasing member 29 
with a part of the housing 30, according to this embodiment it is the inner wall of 
the housing 30 opposite the activation means 1 1 where the linear movement of the 
activation means 11 would end if continued to the inner wall of the housing 30. 

10 The housing comprises an elastic member 36 which, upon release of the fastening 
means 14 of the housing, initiates removal of the housing 30 from the base part 
100. According to the embodiment shown in fig. 2 the elastic member 36 is an in- 
tegrated part of the housing 30 i.e. it is fastened unreleasably to the housing 30. 
The elastic member 36 is a leaf spring unreleasably fastened to the housing 30 at 

15 one end and pressed against the base part 100 at the opposite end. The flexibility 
of the elastic member 36 is defined by the material of which it is constructed and 
the physical dimensions of the material, according to the present embodiment the 
elastic member is constructed of the same material as the housing i.e. a hard 
plastic and normally formed during molding of the housing 30, but it could also be 

20 constructed of a metal which after molding of the housing is fastened unreleasably 
to the housing 30. 

Insertion of the penetrating member 50 using the insertion device according to the 
invention 1 is initiated by activation of the activation part 1 1 . The activation part 1 1 

25 is activated by pushing the part towards the housing 30. The activation part 1 1 
comprises interaction means 41 . The interaction means 41 interacts with the re- 
tention means 31 of the housing 30, thereby arresting the forward movement of 
the activation part 1 1 . As can be seen in fig. 2A, the activation part 1 1 protrudes 
the housing 30 in the depicted, non-activated state. The letter "a" indicates the 

30 length of protrusion of the activation part 1 1 with respect to the housing 30. The 

protrusion before activation of the activation part 1 1 will normally be in the range of 
1-100 mm, or 5-50 mm, or 10-25 mm, or 15-20 mm. In the shown embodiment the 
protrusion is 17 mm. In another embodiment of the invention, the activation part 1 1 
does not protrude the housing 30, or protrudes the housing 30 only marginally. 
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The insertion device 1 is in a non-activated state before use, such as during trans- 
port or storage. 

5 According to this embodinnent a spring 45 is provided between the nnoving part 38 
and the activation part 1 1 . Normally the spring 45 will be in a relaxed state during 
storing as this will normally prolong the time the product can be stored while still 
being fully functional, if the spring 45 is in a biased state during storing there is a 
risk that the performance of the product will rapidly decrease. As illustrated in fig. 
10 2A-F the spring 45 can be a spiral spring, comprising two ends: a first end 46, at- 
tached to, or placed in connection with the moving part 38 and a second end 47 
attached to, or placed in connection with the activation part 1 1 . The spring 45 is 
positioned along the direction of movement for the activation part 1 1 which is be- 
ing parallel to the upper surface of the base part 100. 

15 

A function of the spring 45 is to provide energy for the penetration and/or retraction 
movement of the penetrating member 50 and/or parts of the penetrating member 
50. If this energy is not provided by a spring 45 it has to be directly provided by the 
user of the device as the user provides a horizontal movement of the activation 
20 part 11 by pushing the activation part 1 1 towards the housing 30 and thereby a 
horizontal movement of the moving part 38. 

The spring 45 of the illustrated embodiment stores energy from the movement of 
the actuation of the of the activation part 1 1 as the spring 45 is biased through this 

25 first movement. During actuation of the activation part 1 1 the moving part 38 is 
stationary. When the interaction means 41 of the activation part 11 gets into con- 
tact with the locking means 28, the moving part 38 is released from the stationary 
position and moved in a direction defined by the guiding means 32. The forward 
movement of the activation part 1 1 is stopped at the time where the interaction 

30 means 41 touches the retention means 31 of the housing 30. According to the 

embodiment of fig. 2 the direction of the moving part 38 is the same as the forward 
direction of the activation part 1 1 . When the moving part 38 pushed by the spring 
45 hits the inner surface of the housing 30, the spring 45 is biased enough to pro- 
vide energy for the release of the releasable connection between the fastening 
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means 14 of the housing 30 and the locking means 108 of the base part 100. This 
is provided by making the wall or at least a part of the wall of the housing 30 so 
flexible that the wall can be bend outward and release the fastening means 14 
from the locking means 108 of the base part 100. When the locking connection is 
5 released the elastic member 36 pushes the housing 30 away from the base part 
100 and the user will not need pull the insertion device away from the base part 
100. 

Figure 3 shows a first embodiment of an assembly comprising an inserter accord- 
10 ing to the invention together with a medication unit 8. Only the side of the base 
part 100 can be seen as the whole of the upper surface of the base part 100 is 
covered by the medication unit 8. The medication unit 8 will normally comprise 
both a reservoir for medication such as insulin and delivering parts in the form of 
pumping means and e.g. dosing means which can see to that the patient has a 
1 5 prescribed dose of medication. 

The figs. 4 and 5A and B show a second embodiment of an assembly comprising 
an inserter 10 according to the invention, a delivery part 8 and a base part. The 
base part comprises a surface plate 1 attached to a contact surface. The surface 

20 plate 1 is in this embodiment constructed of a molded plastic material and the 

contact surface is the proximal side of a mounting pad 2 which mounting pad 2 is 
unreleasably fastened to the surface plate 1 during manufacturing of the device. 
"Proximal" means the side or surface closest to the patient when the mounting pad 
is adhered to the patient, "distal" means the end or surface furthest away from the 

25 patient when the device is in a position of use. 

Fig. 4 shows the embodiment of the assembly seen from the side and fig. 5 shows 
the same embodiment seen from above. 

30 In fig. 4 it the length of the different parts is illustrated. Also according to this em- 
bodiment the height hi of the inserter housing constitutes almost the total height of 
the inserter 10 and the base part 100 i.e. htotai < hi + h2, and in this embodiment 
htotai ^ hi as the inserter housing 30 comprises the connection part 3 of the base 
part 100 i.e. the two parts are not placed "end to end" although the base part 100 
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add a little to the total height. The length of the joined assembly Itotai before use i.e. 
before insertion and possible rennoval of the inserter housing, is larger than the 
sum of the length of the inserter housing \^ and the length of the base part (100) I2 
i.e. Itotai < h + 12- Also I2 < Itotai as it is the case for all the embodiments in the pre- 
5 sent document. The mounting pad 2 is not considered to contribute to the length or 
the height of the assembly. 

The penetrating member of this embodiment is comprised in a cannula part 7 
which is inserted into an opening 12A of a connector part 3 of the base part, this 
10 cannula opening 12A provides and opening which extends right through the base 
part. The cannula part 7 is provided with a penetrating member in the form of a 
cannula 22 which will penetrate the surface of the skin of the patient during the in- 
sertion and be positioned sub- or transcutaneously. 

15 The inserter 10 holds the cannula part 7 before insertion and the insertion is initi- 
ated by pushing a handle 1 1 . Fig. 5 shows the direction the handle 1 1 has to be 
pushed in order to initiate insertion of the cannula part 7. After insertion a not 
shown insertion needle can be retracted to the inside of the inserter 10, afterwards 
the inserter 10 can be removed from the base part, leaving an inserted cannula 22 

20 fastened to the surface plate 1 . If the cannula 22 of the cannula part 7 is a hard 
self penetrating cannula there will be no separate insertion needle and therefore 
no need to retract the insertion needle. 

The connector part 3 is kept in position by the surface plate 1 . According to one 
25 embodiment the surface plate 1 and at least an outer cover of the connector part 3 
is simply molded in one piece during manufacturing of the device. The connector 
part 3 forms a fluid path between e.g. a reservoir 6 of medication or a reservoir for 
liquid collected from the patient and a cannula part 7. Therefore the connector part 
3 is provided with at least two openings, one opening at each end of the fluid path 
30 where the first opening 1 3 is an inlet or outlet opening receiving or delivering fluid 
to a reservoir 6 and the second opening 12 is an inlet or outlet opening receiving 
or delivering fluid to a cannula part 7 (see fig. 6C-D). The connection part 3 might 
be provided with extra openings e.g. for injection of a second medication or nutri- 
ent or for letting the fluid in the fluid path get in contact with a sensor. In order to 
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secure a fluid tight connection between tlie outlet opening 12 in the connection 
part 3 and the cannula part 7 the outlet opening 12 of the connection part 3 is pro- 
vided with an elastic sealing 18 around the outlet opening 12. When the cannula 
part 7 is inserted it will be press fitted into the cannula opening 12 and the elastic 
5 sealing 18 will provide a completely fluid tight gasket around the corresponding 
openings 12 and 20. In order to improved the press-fitting and thereby the fluid 
tight connection between the cannula part 7 and the outlet of the fluid path, the 
cannula opening 12A can be provided with a decreasing cross-section in a plane 
parallel to the cannula 22 when inserted and perpendicular to the surface where 
10 the outlet of the fluid path is positioned. The cannula part 7 will have a corre- 
sponding decreasing cross-section. 

In the following the first opening 13 will be referred to as "inlet" and the second 
opening 12 will be referred to as "outlet" although the direction of the flow through 
1 5 the fluid path is not significant for the invention. 

The connection part 3 is further provided with a cannula opening 12A which accu- 
rately fits around a cannula part 7 i.e. the cannula opening 12A has the same 
shape or profile as the cannula part 7 and is just big enough to let the cannula part 

20 7 pass through and then fit into the opening. When the cannula part 7 is fully in- 
serted into the base part and the patient, then the upper surface i.e. the distal 
surface of the cannula part 7 is normally at level with or at a lower level than the 
outer surface of the connection part 3 surrounding the cannula opening 12A. 
When the cannula part 7 has been fully inserted into the connection part 3, then an 

25 opening 20 in a side surface of the body of the cannula part 7 corresponds to the 
opening 1 2 of the fluid path of the connection part 3 and fluid can flow from one 
part to the other. 

Fig. 5B shows the embodiment of fig. 5A where the inserter has been removed. 
30 Fig. 5C shows the same embodiment seen from above but in fig. 5C the penetrat- 
ing member has been inserted and the inserter has been removed from the as- 
sembly. Fig. 5B shows the device from the end which was covered by the inserter 
10 before it was removed. From this end it is possible to see a part of the fastening 
means 14 which assure attachment of the inserter 10 to the base part before in- 
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sertion. According to this embodiment tine fastening means 14 comprise two 
openings 14L and 14R in tine connector part 3. TInese openings correspond to two 
protruding parts 14PL and 14PR (see fig. 7 and 8) winicli protrude from the side of 
the inserter housing turned towards the base part and the connector part 3 with 
5 the corresponding opening. When the fastening means 14L and 14R on the base 
part is engaged with the corresponding fastening means 14PL and 14PR on the 
inserter 10, the inserter 10 is prevented from moving in relation to the base part, at 
least in the direction perpendicular to the surface plate 1 . After insertion of the 
penetrating member where the penetrating member has been fully inserted into 

1 0 the base part, the inserter 1 0 can be removed or detached from the base part. 
When detaching the inserter 10 from the base part, the inserter 10 is moved in a 
direction horizontal to the patients skin i.e. the base part is not subjected to a force 
perpendicular to the patients skin i.e. a force pulling the base part away from the 
patient. Alternatively it would be possible to e.g. glue the inserter to the delivery 

15 part 8 before insertion along adjoining surfaces between the inserter 10 and the 
delivery part 8 which surfaces should be essentially perpendicular to the patient's 
skin in order to create a pull in a direction parallel to the patients skin when the in- 
serter 10 is removed from the delivery part 8. 

20 Fig. 5D shows the reservoir 6 attached to the connection part 3 at the first opening 
13 of the connection part 3. I 

Figs. 6A-D show the base part and the delivery part in a separated position from 
different angles. In fig. 6A the two parts are shown from below. This view shows 

25 an opening 12B through which the penetrating member 7 can be inserted through 
the base part and through which opening 12B the cannula 22 extends. From this 
view it is possible to see how the reservoir 6 can be positioned in the delivery part 
8 and to see how two opposite positioned release handles 9 are placed at the 
edge of the delivery part 8. Further a longitudinal track corresponding to longitudi- 

30 nal raised guiding means 4 on the base part can be seen. 

The two release handles 9 are formed as s-shaped bands where one end is fas- 
tened hinge-like to the housing of the delivery part 8 and the first curve in the s- 
shape is slightly extending the outer surface of the housing of the delivery part 
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whereas the second curve is free i.e. not attached to the housing of the delivery 
part 8 and is provided with a hook-like shape which can fold around a part 15 pro- 
truding from the distal surface of the base part. When the delivery part is locked to 
the base part both release handles 9 are folded round a protruding part 15, when 
5 the delivery part 8 is to be removed from the base part, the two opposite release 
handles 9 are pushed together whereby the hook-like parts of the release handles 
9 are released from the protruding parts 15 of the base part, and the delivery part 
can be moved backwards i.e. in the direction away from the cannula part 7 and 
removed from the base part in this direction. 

10 

In fig. 6B the two parts are shown from above. This view shows how the delivery 
part 8 of this embodiment can be joined to the base part by pushing the delivery 
part 8 down toward the guiding means 4 which in this case is a longitudinal raised 
platform having e.g. a metal lining 5 fastened to the top surface. The delivery part 

15 8 is provided with corresponding means e.g. comprising a track corresponding to 
the raised platform 4. The corresponding means of the delivery part 8 can slide 
along the metal lining 5 of the raised platform 4 in the longitudinal direction. When 
the delivery part 8 arrives at its working position, the two release handles 9 en- 
gage respectively with the two protruding parts 15 protruding from the upper sur- 

20 face of the surface plate 1 . When the delivery part 8 is in its working position it is 
locked in all horizontal directions by the release handles 9. The locking mecha- 
nisms make it possible to fasten and release the delivery device from the base 
part as often as needed i.e. a single-use base part can be combined with a multi- 
use delivery part. 

25 

In fig. 6C the two parts are shown from the end opposite of where the inserter was 
fastened before insertion of the penetrating member. From this side it is possible 
to see the inlet opening 13 in the connection part 3 through which e.g. medication 
from the reservoir 6 can enter, the inlet opening 13 is protected with a membrane 
30 to prevent contamination with microorganisms. According to one embodiment the 
connection part 3 is provided with both a connector needle (not shown as it is 
placed behind the bubble shaped membrane) and a bubble shaped self closing 
membrane 17 and the reservoir 6 can be provided with a bubble shaped self clos- 
ing membrane. Hereby a fluid path is established providing transfer of medication 
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e.g. insulin or nutrients fronn the reservoir to tine connector part 3. As both parts 
are provided with self closing membranes it will be possible to separate the two 
units from each other and rejoin them at a later time without the connection part 3 
and thereby the patient being contaminated. 

5 

Fig. 6E shows a second embodiment of the base part. This embodiment is pro- 
vided with two guiding means 4 in the form of two right angled profiles shaped as: 
1 p, and protruding from the surface plate 1 of the base part. The guiding means 4 
correspond to means on a delivery part or a cover which is to be fastened to the 
10 base part. Such corresponding means can e.g. be formed as one or more hooks 
having a profile in the form of and k 

The fluid path of the connection part 3 is very short compared to the embodiment 
shown in fig. 1-6 and the inlet of the connection part 3 is placed in a centre posi- 
15 tion in relation to the guiding means 4 but the inserted cannula part 7 has the 
same profile as the cannula part 7 fitted to the embodiment of fig. 1-6. 

Fig. 7 shows a longitudinal cut through an assembly as shown in fig. 4-6. From this 
view it is possible to the how the fastening means 14 of respectively the connector 
20 part 3 of the base part and the inserter 10 are joined together. 

Fig. 8 shows the inserter 10 removed from the rest of the assembly. From this side 
it is possible to see the fastening means 14PR and 14PL of the inserter. 

25 Figs. 9-1 1 show a third embodiment of an inserter, in fig. 9A and 9B the inserter is 
shown separated from the rest of the assembly. The inserter 10 comprises like the 
first and second embodiment of the inserter an actuator handle 1 1 which in fig. 9A 
is shown in a pre-insertion state and in fig. 9B is shown in an after-insertion state. 
The third embodiment of the inserter is provided with a moving part 38 as shown in 

30 fig. 12 and this moving part is provided with a protruding member 38A which is an 
integrated part of the moving part 38. The moving part 38 is shown two different 
views in fig. 12A and 12B. That it is "an integrated part" means that it moves si- 
multaneously with the moving part and is positioned stationary in relation to the 
moving part. Normally it will be molded together with the moving part and be of the 
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same material, but it can also be made of a different material and attached to the 
moving part 38 after the moving part 38 has been produced. 

The protruding part 38A on the moving part 38 is provided with a ramp. The ramp 
5 is an inclined surface placed on the forward side of the protruding part 38A in such 
a way that the front profile of the protruding part 38A forms an arrowhead. 

The fastening means of this embodiment comprises a hinged part 14 which in this 
embodiment is fastened to the housing of the inserter 10, the hinged part could 

10 alternatively be fastened to an internal part of the inserter e.g. the same part as 
the protruding parts 14PL and 14PR is fastened to. In the shown embodiment the 
hinged part 14 is actually made as a part of the housing as the hinged part 14 is 
created by making two cuts in the full height of the housing. The housing is nor- 
mally made of a hard, molded plastic such as polypropylene and the relatively long 

15 shape of the hinged part 14 makes it very flexible i.e. the hinged part 14 is very 
pliant and it will be easy to push it outward from the relaxed position, the inward 
movement is blocked by the presence of the guiding means 33 for the penetrating 
member which in this embodiment is a cannula part 7. The hinged part 14 can also 
be made of a material which is different from the material of the housing of the in- 

20 serter e.g. metal which are then attached to the housing in a rotatable manner. 

The hinged part 14 is provided with two inward hooks ("inward" means that the 
hooks point toward the inside of the housing) at the lower or proximal end of the 
hinged part 14 and the two hooks lock the housing to the base part by catching a 

25 stationary protruding part 14B of the base part. As the two hooks are turned in- 
ward they are released from their locked position by being pushed outward i.e. 
away from the centre of the housing. The hinged part 14 is also provided with a 
contact member 14A having the form of a rounded plate of a rigid material placed 
inwards from the hinged part 14 around the guiding means 33 for the cannula part 

30 7. When the moving part 38 moves from its start position to its end position the 
protruding member 38A which is placed on the trailing edge of the moving part 38 
will hit the contact member 14A with the ramp surface and the contact member 
14A will be forced outward and so will the hinged part 14 as the contact member 
14A is attached unreleasably and rigidly to the hinged part 14. 
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The housing of the inserter also comprises two protruding parts having the form of 
rounded hooks 14PL and 14PR on the inside surface of the wall opposite the in- 
ward hooks of the hinged part 14. These protruding parts 14PL and 14PR fits into 
5 corresponding openings 14L and 14R of the base part close to the connector part 
3. The openings in the base part are shown in fig. 16A. When the fastening means 
in the form of the openings 14L and 14R on the base part is engaged with the cor- 
responding fastening means in the form of the rounded hooks 14PL and 14PR on 
the inserter 10, the inserter 10 is prevented from moving in relation to the base 
10 part, both in the direction parallel to the longitudinal direction of the base part as 
the protruding parts are rounded and form a grip around the opening, and also in 
the direction perpendicular to the surface plate 1 due to the insertion of the pro- 
truding part into the opening. After having fully inserted the penetrating member 
(fig. 9B), the inserter 10 can be removed or detached from the base part. 

15 

In order to detach the inserter 10 from the base part, the inserter 10 is pivoted 
around an axis provided along the upper surface of the openings 14L and 14R. 
The upper (distal) surface of the openings 14L and 14R provide a contact surface 
for the rounded hooks 14PL and 14PR along which contact surface the downward 

20 contact surface of the rounded hooks 14PL and 14PR can slide and thereby be 

forced out of the openings 14L and 14R when subjecting the inserter housing 30 to 
a rotational movement. After insertion the base part comprising the surface plate 1 
and the inserted part 7 is completely stationary in relation to the surface in which 
the cannula or sensor has been inserted and the rotational movement is only pro- 

25 vided by the inserter 10. 

The rotatable movement is made possible at the lower or proximal surface of the 
housing of the inserter is inclined in relation to the upper surface 1 of the base part 
and therefore leaves room for the displacement of the housing 30, at the end of 
30 the rotational movement the lower (proximal), inclined surface of the inserter 
housing will normally rest against the patients skin. 

Fig. 10A and 10B show a base part which can be used with the third embodiment 
of the inserter. Fig. 10A show the openings 14L and 14R, according to this em- 
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bodiment the openings are rounded in a 90 degree angle and are open toward the 
proximal surface of the base part i.e. the surface which is placed against the pa- 
tients skin. 

5 Fig. 10B show the base part seen from above. From this angle it is possible to see 
down the cannula opening 12A which according to this embodiment is provided 
with guiding means 26 for the cannula part 7. This guiding means 26 comprise to 
opposite longitudinal tracks which assure the correct placement of the cannula 
part 7. 

10 

Fig. 11 A shows the inserter in a position before insertion. In this state the inclined 
lower surface is lifted away from the patient's skin. The inward hooks of the hinged 
part 14 are locked around the protruding part 1 1 B on the base part. 

15 Fig. 1 1 B shows the inserter after the cannula part has been inserted. In this state 
the inclined lower surface is parallel to the patient's skin and the inward hooks of 
the hinged part 14 have been released from the locked position. 

Fig. 11 C shows the inserter after it has been removed from the base part. 

20 

Fig. 12A and 12B show the moving part 38 of the third embodiment of the inserter 
shown in fig. 9-1 1 . Fig. 12A shows the "back side" i.e. the side turned away from 
the penetrating member and fig. 12B shows the "front side" i.e. the side turned to- 
ward the penetrating member. The figures show the protruding part 38A placed at 
25 the trailing edge of the moving part 38 having the inclined side i.e. the ramp facing 
forward in the direction of movement, and the figures show the transformation 
means 39 in the shape of a longitudinal opening formed as a V where the start po- 
sition is at the upper end of the first line in the V and the end position for the pene- 
trating member is at the upper end of the second line in the V. 

30 

Fig. 13 and 14 show a fourth embodiment of an inserter, this embodiment differs 
from the third embodiment by the fastening means 14 securing the inserter to the 
base part. The inserter 10 is in fig. 13 and 14 shown in an after-insertion state 
where it has been removed from the base part. The fourth embodiment has means 
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to release to sets of functionally independent fastening means which are support- 
ing each other. 

Like the third embodiment the fourth embodiment of the inserter is provided with a 
5 moving part 38 (see fig. 15A and 15B) having a protruding member 38A being an 
integrated part of the moving part 38. The moving part 38 of the fourth embodi- 
ment is further provided with a second integrated part called the positioning means 
27. These positioning means 27 are attached to the lower trailing edge of the 
moving part 38. 

10 

The fastening means of this embodiment comprises like the third embodiment of 
the inserter a hinged part 14 which is fastened to the housing of the inserter 10 
and the hinged part 14 moves in the same way as described for the third embodi- 
ment of fig. 9 and 10. The hinged part 14 of the fourth embodiment is also pro- 
15 vided with two inward hooks at the lower or proximal end of the hinged part 14. 
The two hooks lock the housing against the base part by catching a stationary 
protruding part 14B of the base part having a downward or proximal contact sur- 
face. As the two hooks are turned inward they are released by being pushed out- 
ward i.e. away from the inside of the housing. 

20 

The hinged part 14 is also provided with a contact member 14A having the form of 
a plate placed in a direction toward the centre of the inserter i.e. "inwards" from the 
hinged part 14 around the guiding means 33 for the cannula part 7. When the 
moving part 38 moves from its start position to its end position the protruding 
25 member 38A which is placed on the trailing edge of the moving part 38 will hit the 
contact member 14A with the ramp surface of the protruding member 38A and the 
contact member 14A will be forced outward and so will the hinged part 14 as the 
contact member 14A is attached unreleasably and rigidly to the hinged part 14. 

30 According to the fourth embodiment the protruding members 14PL and 14PR are 
positioned on a flexible member 114. The protruding members 14PL and 14PR 
according to this embodiment have a rectangular profile but could also have e.g. a 
round or triangular profile. The protruding members 14PL and 14PR fits into 
openings 14P and 14L of the base part close to the connector part 3. These 
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openings correspond to the rectangular protruding members 14PL and 14PR. 
WInen the fastening means in the form of the openings 14L and 14R on the base 
part are engaged with the corresponding fastening means in the form of the pro- 
truding members 14PL and 14PR on the inserter 10, the inserter 10 is prevented 
5 from moving in relation to the base part, both in the direction perpendicular to the 
surface plate 1 and in any direction parallel to the surface plate 1 . 

The flexible member 1 14 is attached to the housing or a part being stationary in 
relation to the housing 30 in such a way that the flexible member can move be- 

1 0 tween two positions, a first position where the inserter is locked to the base part, 
and a second position where the inserter is released from the base part. Both fig. 
17A and 17B show the flexible member 1 14 in a relaxed locked position and an ar- 
row in fig. 17B indicates the direction it moves in, in order to get to the second re- 
leased position. According to the shown embodiment the flexible member 1 14 is 

1 5 made as an integrated part of the guiding means 32 for the moving part i.e. the 
flexible member 1 14 constitutes a part of the surfaces or walls along which the 
moving part 38 slides. The flexible member 1 14 is provided with a contact part 115 
which according to this embodiment has a triangular profile with the sharpened 
edge pointing forward in the direction of movement during insertion. The contact 

20 part 1 15 is formed with a ramp shaped surface pointing in the direction opposite of 
the direction of movement of the moving part 38 during insertion. 

In order to bring the flexible member 1 14 from a first relaxed and locked position 
into a second and released position the flexible has to be subjected to a force 
25 large enough to be able to move the flexible member 1 14 to the second position. 

Fig. 14A and 14B shows the internal parts of the inserter housing 30 which provide 
the guiding parts for the moving part and which are not visible when the surround- 
ing housing is in place. Fig. 14A and 14B show identical cuts through these inter- 
30 nal housing parts but in fig. 14A the moving part 38 is removed in order to make 
the contact part 1 15 of the internal parts visible. The contact part 115 consists of a 
protruding ramped surface which will get in contact with the positioning means 27 
of the moving part 38 when the moving part 38 is in its end or final position. 
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Fig. 15A and 15B show the moving part 38 of the fourth embodiment of the in- 
serter shown in fig. 13-14. Fig. 15A shows the "back side" i.e. the side turned away 
from the penetrating member and fig. 15B shows the "front side" i.e. the side 
turned toward the penetrating member. The figures show the protruding part 38A 
5 placed at the trailing edge of the moving part 38 having the inclined side i.e. the 
ramp facing forward in the direction of movement, and the figures show the trans- 
formation means 39 in the shape of a longitudinal opening formed as a V where 
the start position is at the upper end of the first line in the V and the end position 
for the penetrating member is at the upper end of the second line in the V. The 

1 0 end position is placed lower than the start position. At the lower edge of the mov- 
ing part 38 is shown positioning means 27 which assures the positioning of the 
moving part 38 in relation to the housing of the inserter when sliding along the 
guiding means 32 provided by the surrounding parts of the inserter housing but 
which main function is to force the flexible member 1 14 of the housing "back- 

15 wards" when the moving part 38 and the integrated positioning means 27 passes 
by. 

When the positioning means 27 of the moving part 38 touch the flexible member 
114, the flexible member 1 14 is pushed away from the connection part 3 of the 

20 base part, and the fastening means in the form of the protruding parts 14PL and 
14PR are pulled out of the corresponding openings in the base part 14L and 14R. 
When the moving part 38 is in its end position, the integrated parts 38A and 27will 
be at positions where both the hinge part 14 and the flexible member are pushed 
away from their relaxed and locked position which means it will be possible to re- 

25 move the inserter from the base part when the moving part 38 is in its end posi- 
tion. 

Fig. 16A shows one embodiment of a penetrating member which can be used with 
any of the assembly disclosed herein, and fig. 16B and C shows a second em- 
30 bodiment of a penetrating member which can be used with any the assembly dis- 
closed in the present document. 

The embodiment of fig. 16A comprises a body 24 provided with a cannula 22 and 
with a protruding front 25 having a flat surface provided with an opening 20. The 
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protruding front 25 of the cannula part 7 need not be flat; it can actually have any 
desired shape as long as it is possible to create a corresponding surface on the 
connection part 3 facing the cannula part 7. In one embodiment the front 25 is in- 
clined in such a way that the cross-section at the upper i.e. distal end of the can- 
5 nula part 7 is larger than the cross-section at the proximal end of the front, i.e. the 
end closest to the patient after insertion. The opening 20 of the protruding front 25 
is an inlet or outlet through which liquid can enter or exit the cannula part 7. The 
body 24 is further provided with a top opening 21 which can be covered with a self 
closing membrane. The opening 21 need some kind of entrance protection as it is 

10 facing an outer surface which is in contact with the surroundings. The top opening 
21 is primarily used when inserting the cannula part 7 if the cannula 22 is a soft 
cannula. That the cannula 22 is soft means that it is made of a relatively soft mate- 
rial which can not by it self penetrate the patients skin, in this case it is necessary 
to use a pointy insertion needle of a relatively hard material when inserting the 

15 cannula and this pointy needle can be inserted through the top opening 21, pass 
through an inner hollow in the body 24 of the cannula part and further pass 
through the full length of the cannula 22 in such a way that the pointy end of the 
insertion needle stick out of the open end of the hollow cannula 22. After insertion 
i.e. after the cannula 22 has been placed sub- or transcutaneous in the patient, 

20 then the Insertion needle is retracted and the cannula 22 is left inside the patient. 
The cannula part 7 is also provided with fastening means 23 which in this em- 
bodiment has the form of a series of outward hooks 23 which are flexibly fastened 
to the body 24 in such a way that the hooks can pivot inwards toward the centre of 
the cannula part 7. When the cannula part 7 is pressed toward the base part, the 

25 hooks 23 passes an edge which pushes them toward the centre as they passes 
the edge and when the hooks have passed the edge they return to their original 
position and as a upward surface of one or more of the hooks touch a downward 
surface of the edge the cannula part 7 is locked unreleasably against the edge. 

30 The embodiment of fig. 1 6B and C comprises the same elements as the embodi- 
ment of fig. 16A but this second embodiment is also provided with a guiding track 
42 on opposite sites of the body 24 corresponding to protruding parts on the not 
shown connection part 3. Further the opening 21 to the top placed septum 21 A is 
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provided with an upright edge 43 which can help provide an injection site if the 
user want to perfornn injections of liquid by a syringe. 

Figs. 1 7A and 1 7B show an enlargement of a second embodinnent of a cannula 
5 part 7. Fig. 17A shows the cannula part 7 in a state just before insertion and fig. 
17B shows the cannula part 7 inserted into the cavity 12A in the base part. This 
embodiment also comprises a body 24 provided with a cannula 22 and with a pro- 
truding front 25 having a flat surface provided with an opening 20 but according to 
this embodiment the protruding front 25 is inclined in order to reduce the force re- 

1 0 quired to insert the cannula part and in order to reduce distortion of the sealing 1 8 
while at the same time increasing the pressure between the opening 20 and the 
sealing 18 around the second opening 12. The inclination of the front 25 is defined 
by the angle d between the centre line c of the cannula 22 (c is parallel to the in- 
sertion direction) and a line parallel to the surface around the opening 20. If the 

15 surface around the opening 20 is not straight, then the line parallel to the surface 
would be the tangent to the surface around the opening 20.The angle d will be lar- 
ger than 0°and smaller than 90°, normally d g ] 0°, 30°] depending on the diameter 
of the sealing 18 or [60°, 90°[. The distance di between at the distal end of the 
surface of the protruding part 25, i.e. the end of the cannula part 7 which is furthest 

20 away from the patient after insertion, and the centre c of the cannula part 7 is lar- 
ger than the distance 62 between the surface of the protruding part 25 at the 
proximal end, i.e. the end closest to the patient after insertion, and the centre c of 
the cannula part 7. Normally the distance 62 will be so small that the proximal end 
of the protruding front 25 does not touch the sealing 18 of the connection part 3 

25 during insertion. 

In one embodiment (not shown) the angle d is close to 90° i.e. d = 90°, such an 
embodiment would have an upward opening 12, i.e. turned away from the patients 
skin, in the connection part 3 fitting to a downward opening 20 of the cannula part 
30 7. This means that the force pushing the cannula part 7 toward the sealing 18 will 
be close to perpendicular to the contact surface of the sealing 18 and this will pre- 
vent that the sealing is distorted during insertion of the cannula part 7 by the can- 
nula part 7 sliding along the sealing 18. In another embodiment (e.g. shown in fig. 
16) d = 0° as the protruding front 25 and the centre line c are parallel. According to 
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this embodiment the cannula part 7 will be in sliding contact with the protruding 
sealing 18 which can cause the sealing to be distorted. 

The protruding front 25 of the cannula part 7 need not be flat; it can actually have 
5 any desired shape as long as it is possible to create a corresponding surface on 
the connection part 3 facing the cannula part 7. Also the opening 20 of the pro- 
truding front 25 can be an inlet or an outlet depending on the purpose of the can- 
nula part 7. In fig. 17A and 17B which is a cut-through view it is shown how the top 
opening 21 of the body 24 is covered with a self closing membrane 21 A. The top 
10 opening 21 is primarily used when inserting the cannula part 7, if the cannula 22 is 
a soft cannula, but the top opening 21 can also be used to inject medication or nu- 
trients other than the primary medication which could be e.g. insulin which the pa- 
tient receives via the opening 20. 

1 5 This embodiment of the cannula part 7 is also provided with fastening means 23 
and in this embodiment the fastening means 23 has the form of a protruding part 
23 on the cannula part 7 which corresponds to a flexible part 23A on the stationary 
base part. The flexible part 23A can be pushed outward as indicated with an arrow 
at fig. 17 when the protruding part 23 on the cannula part 7 passes during insertion 

20 of the cannula part 7. After insertion the upward surface of the protruding part 23 
of the cannula part 7 will be locked by the downward surface of the flexible part 
23A of the base part and it will not be possible to detach the cannula part 7 from 
the base part. 

25 The cannula part 7 of fig. 1 7A and 1 7B is provided with a soft cannula 22 which 
soft cannula 22 together with a bushing 29 provides a cannula assembly. This as- 
sembly is normally fastened inside the body 24 of the cannula part 7 by an inter- 
ference fit i.e. it is only the friction between the body 24 and the cannula assembly 
which keeps it in the correct position. In order to prevent the cannula assembly 

30 from sliding back through the upper larger opening in the body 24 of the cannula 
part 7, the body 24 of the cannula part 7 can be provided with a ring shaped re- 
cess encircling the exit for the soft cannula 22. As the recess creates an open 
space around the soft cannula 22, the soft cannula 22 can form a small bulk i.e. a 
ring shaped bulk which prevents the soft cannula from sliding back. 
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In fig. 17A the height h2 of the base part 100 is indicated. It is known from the gen- 
eral description of the embodiment that the connector part 3 provides the highest 
or most protruding part on the base part 100. 

5 

Fig. 18a shows another embodiment of the moving part 38 which moving part has 
an increased tolerance for deviations from the standard insertion depth. Fig. 18a 
shows the "back side" i.e. the side turned away from the penetrating member and 
when placed in an inserter the moving part would moved from the right to the left 

10 while the penetrating member of the inserter stays in a stationary horizontal posi- 
tion in which position it moves first down and then up. The figure shows the pro- 
truding part 38A placed at the trailing edge of the moving part 38, and the guiding 
means 39 for the transformation means placed within the boundaries of the mov- 
ing part. According to this embodiment the guiding means 39 are defined by a cut- 

15 out having an outer limit encircling an open space in which the transformation 

means 51 of the penetrating member can move. The guiding means 39 also com- 
prise a pivotable part 39A which part can pivot around a stem through which is 
fastened to the body of the movable part 38. The pivotable part 39A provides a 
flexible upper limit as the movable part 38 moves from the right to the left accord- 

20 ing to fig. 18a i.e. the pivotable parts 39A swings upwards as the transformation 
means passes. When the pivotable part 39A has passed the transformation 
means 51 of the penetrating member it swings back into its resting position. 

The transformation means 51 has a start position relative to the movable part 38 at 
25 position A. As the movable part 38 moves to the left, the transformation means 51 
of the penetrating member arrive at position B by sliding along the upper surface 
of the guiding means 39, at position B the insertion needle 53 of the penetrating 
member touches the skin of the patient. 

30 At position C the cannula 22 which is joined to or surrounding the insertion needle 
53 touches the skin of the patient. 

At position D the sealing start i.e. contact is made between the cannula part 7 and 
the surface plate 1, and a retention click can be heard as an information to the 
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user that the cannula 22 is in its correct position and that the retention means 23 
on the stationary base part has locked the cannula part 7 to the base part. 

As the transformation means 51 of the penetrating member passes from position A 
5 to position D it slides along the lower contact surface of the pivotable part 39A. 
This contact surface drives the penetrating member down and it is therefore im- 
portant that the surface is smooth and provides as little frictional resistance as 
possible. 

10 At position E the penetrating member should be fully inserted. That the pivotable 
part 39A can flex allows for the insertion depth to vary slightly i.e. within the range 
of ± 0.5 mm. 

At position G the insertion needle 53 is clear of the self closing membrane 21 A 
15 which might cover the top opening 21 of the cannula part 7 and at position H the 
insertion needle is in a safe position i.e. the insertion needle 53 is retracted relative 
to the housing of the inserter. Normally it will be retracted at least 1 mm relative to 
the housing. 

20 As the transformation means 51 of the penetrating member passes from position E 
to position H it slides along the upward contact surface of the trail which forms the 
guiding means 39 of the moving part 38. This contact surface drives the penetrat- 
ing member back up and it should be smooth and provide as little frictional resis- 
tance as possible. 

25 

Fig. 18b shows a view of the moving part 38 seen from the side. The arrows 
marked A indicate the side shown in fig. 18a. 

Figs. 19A, B and C show an embodiment of a flat spring which can be used to 
30 drive the moving part forward in any of the illustrated embodiments of the inserter. 
According to this embodiment a spring 45 is provided between the moving part 38 
and the activation part 1 1 . Normally the spring 45 will be in a relaxed state during 
storing as this will normally prolong the time the product can be stored while still 
being fully functional, if the spring 45 is in a biased state during storing there is a 
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risk that the performance of the product will rapidly decrease. In this embodiment 
the spring 45 is a flat spring e.g. made of plastic material comprising two ends: a 
first end 46, attached to, or placed in connection with the moving part 38 and a 
second end 47 attached to, or placed in connection with the activation part 1 1 . The 
5 second end of the spring 45 rests on a block 47a. 

The spring 45 of the illustrated embodiment stores energy from the actuation of 
the of the activation part 11 as the spring 45 is biased through this first movement. 
A characteristic feature of a flat spring is that when the spring is biased it is bend- 

10 ing describing a curve, the presence of the block 47a and the form of the block i.e. 
the length of the block 47a ensures that the spring 45 can only bend in one direc- 
tion when it is biased. The not shown housing of the inserter comprises retention 
means 31 . The retention means 31 can have the form of a pivoting arm holding 
the moving part 38 in a start position by engaging with locking means 28 on the 

15 moving part 38. The locking means 28 according to the embodiment illustrated in 
figs. 19A-C has the form of protruding part with e.g. a triangular or round profile. 
The deformation of the spring 45 due to biasing can be used to release the moving 
part 38 from the locked start position. 

20 Fig. 19A shows the embodiment in a start position. The spring is relaxed i.e. un- 
biased and the retention means 31 of the housing is in a locking position. In order 
to begin insertion it is necessary for the user o push the actuator 1 1 , by doing this 
the spring will become biased. During actuation of the activation part 1 1 the mov- 
ing part 38 is stationary. 

25 

Fig. 19B shows the embodiment in a loaded position. The spring 45 is fully biased 
and in this fully biased state the spring 45 is curved to such a degree that it 
touches the retention means 31 of the housing and pushes them away from the 
locking means 28 of the moving part 38 thereby releasing the moving part 38 from 
30 the housing. 



Fig. 19C shows the embodiment in a state where the moving part 38 has been 
moved to its end position. The actuator handle 11 is in the same position as in the 
fully loaded state of fig. 19B and the retention means 31 of the housing is in an 
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unlocking position. In tinis state the penetrating mennber whicli was to be inserted 
will be inserted subcutaneously and the next step for the user will be to remove the 
inserter housing from the insertion site. 

5 Fig. 20 shows part of an embodiment of an assembly according to the invention. 
The figure shows the surface plate 1 , a penetrating member in the form of a can- 
nula part 7 having a body 24, a cannula 22 and a self closing membrane 21 A pro- 
tecting an upper access of the body 24. The cannula part 7 has a further access 
opening 20 which is connected to a connection part 3 via a tube shaped connec- 
10 tion 16 which connection provides a permanent fluid path between the cannula 
part 7 and the connection part 3 although the cannula part 7 is not yet placed in a 
in-use-position. A reservoir containing medication is also shown in a position 
where it could be situated before it is joined to the connection part 3 via the con- 
nector needle 19 and forms a fluid path with the cannula part. 

15 

The flexible connection 16 either has to be long and flexible enough to reach be- 
tween the cannula part and the connection part 3 in both a retracted position and a 
forward position or the flexible connection 16 has to be elastic and able to be ex- 
tended in order to let the cannula part get into the retracted position. When the 
20 cannula part is in the retracted position it is placed inside an inserter (not shown), 
it could be an inserter of the type shown in any of the previous figures or it could 
be a completely different inserter which have the ability to hold the penetrating 
member to be inserted. 

25 The flexible connection 16 attaches the penetrating member 7 unreleasably to the 
surface plate 1 . 

The second embodiment of the base part shown in figs. 6A-6D constitutes an infu- 
sion part comprising a cannula part and a fluid path. This embodiment comprises a 
30 surface plate 1 attached to a contact surface. The surface plate 1 is in this em- 
bodiment constructed of a molded plastic material and the contact surface can be 
the proximal side of a mounting pad 2 which mounting pad 2 is unreleasably fas- 
tened to the surface plate 1 during manufacturing of the device. The mounting pad 
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2 of this embodiment lias tine same area as the surface plate 1 but it could be of 
an area larger or smaller than the surface plate 1 . 

A connector part 3 is position on the surface plate 1 . The connector part 3 pro- 
5 vides for the contact between the base part and some kind of delivery means. Ac- 
cording to one embodiment the surface plate 1 and at least an outer cover of the 
connector part 3 is simply molded in one piece during manufacturing of the device. 
The internal parts of the connector part 3 forms a fluid path between e.g. a reser- 
voir of medication or a reservoir for liquid collected from the patient and a cannula 

10 part 7. Therefore the connector part 3 is provided with at least two openings, one 
opening at each end of the fluid path where the first opening 1 3 is an inlet or outlet 
opening receiving or delivering fluid to a not shown reservoir and the second 
opening is an inlet or outlet opening 12 receiving or delivering fluid to a cannula 
part 7. The connection part 3 might be provided with extra openings e.g. for in- 

1 5 serting the cannula part, for injection of a second medication or nutrient or for let- 
ting the fluid in the fluid path get in contact with a sensor. In the following the first 
opening 13 will be referred to as "inlet" and the second opening will be referred to 
as "outlet" although the direction of the flow through the fluid path is not significant 
for the invention. 

20 

The fluid path of the connection part 3 of this embodiment is very short and the 
inlet 13 of the connection part 3 is placed in a centre position in relation to the 
guiding means 4. The top of an inserted cannula part 7 is shown inserted into the 
connection part 3. 

25 

The connection part 3 is further provided with a cannula cavity 12A which accu- 
rately fits around a cannula part 7 i.e. the cannula cavity 12A has the same 3-di- 
mensional shape or profile as the cannula part 7 and is just big enough to let the 
cannula part 7 pass through and then fit into the opening. In fig. 1 the cannula part 
30 7 is shown in a position where the cannula part 7 is fully inserted. When the can- 
nula part 7 is fully inserted, then the upper surface i.e. the distal surface of the 
cannula part 7 is normally at level with or at a lower level than the outer surface of 
the connection part 3 around the cannula cavity 12A. 
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When the cannula part 7 has been fully inserted into the connection part 3, an 
opening 20 in a side surface of a body 24 of the cannula part 7 corresponds to the 
opening 1 2 of the fluid path of the connection part 3 and fluid can flow from one 
part to the other. The opening 12 nnight in the following be referred to as an "outlet" 
5 although the direction of the flow is not significant to the invention. 

A delivery part corresponding to this enribodiment could be joined to the base part 
by pushing the delivery part down toward the guiding means 4 which in this case is 
a longitudinal raised platform having a magnet 5 fastened to the top surface. The 

10 delivery part would be provided with a corresponding magnet e.g. of a smaller or 
different size than the magnet 5 which is placed in such a way e.g. in a track cor- 
responding to the raised platform 4, that the corresponding magnet of the delivery 
part can slide along the magnet 5 on the raised platform 4 of the base part in the 
longitudinal direction. When the delivery part arrives at its working position, two 

15 release handles can engage respectively with two protruding parts 15 protruding 
from the upper surface of the surface plate 1 . When the delivery part is in its 
working position it is locked in any horizontal direction by the release handles and 
in the direction perpendicular to the surface plate 1 by the two corresponding 
magnets of respectively the delivery part and the base part. These locking mecha- 

20 nisms make it possible to fasten and release the delivery device from the base 
part as often as needed i.e. a single-use base part can be combined with a multi- 
use delivery part. 

Normally the inserter 10 holds the cannula part 7 before insertion and the insertion 
25 can be initiated by pushing a handle 1 1 . After insertion a not shown insertion nee- 
dle can be retracted to the inside of the inserter 10 and the inserter 10 might be 
removed from the base part, leaving an inserted cannula 22 fastened to the sur- 
face plate 1 . If the cannula 22 of the cannula part 7 is a hard self penetrating can- 
nula there will be no separate insertion needle and therefore no need to retract the 
30 insertion needle. 

In figs. 6A-6D the connection part 3 is shown with an outer cover provided by the 
molded surface plate 1 . The outer cover shown in this embodiment is not an inde- 
pendent unit but is attached unreleasably to or simply made as a part of the sur- 



wo 2009/098306 



PCT/EP2009/051399 



42 

face plate 1 e.g. by a molding process. The outer cover is provided with a cannula 
cavity 12A for the cannula part 7 and an access opening 13 for e.g. a reservoir 
thereby allowing access to the fluid path of the connection part 3 by the reservoir 
and the cannula part 7. The cannula cavity 12A allows the cannula part 7 to be in- 
5 serted sub- or transcutaneously into the patient within the circumference of the 
hard surface plate 1 , and the contact surface 2 of the base part, which according 
to this embodiment is provided by a mounting pad 2, is also provided with an 
opening 12B which allows for the cannula to be inserted (see fig. 21 and 22). This 
opening 1 2B is not necessary if the contact surface 2 is constructed of such a 
10 material and thickness that it can be penetrated by at least the cannula 22 of the 
cannula part 7. 

In figs. 21 and 22 the connection part 3 is shown without the outer cover provided 
by the molded surface plate 1 . In order to secure a fluid tight connection between 

1 5 the outlet opening 1 2 in the connection part 3 and the cannula part 7 the outlet 
opening 12 of the connection part 3 is provided with an elastic sealing 18 around 
the outlet opening 12. When the cannula part 7 is inserted it will be press fitted into 
the cannula opening 12 and the elastic sealing 18 will provide a completely fluid 
tight gasket around the corresponding openings 12 and 20. In order to improved 

20 the press-fitting and thereby the fluid tight connection between the cannula part 7 
and the outlet of the fluid path, the cannula cavity 12A can be provided with a de- 
creasing cross-section in a plane parallel to the cannula 22 when inserted and 
perpendicular to the surface where the outlet of the fluid path is positioned. The 
cannula part 7 will have a corresponding decreasing cross-section. 

25 

In order to secure a fluid tight connection between the inlet opening 13 in the con- 
nection part 3 and the reservoir 6, a bubble shaped membrane 17 has been posi- 
tioned around the first opening 13. The membrane 17 completely covers the inlet 
opening 13 and prevents contamination of the internal of the connection part 3. 
30 When a reservoir or connecting parts for a reservoir is pressed towards the con- 
nection part 3, a connector needle 19 will penetrate the membrane 17 and provide 
a completely fluid tight transfer of fluid between the connection part 3 and the res- 
ervoir. 



wo 2009/098306 



PCT/EP2009/051399 



43 

That the membrane 17 is bubble shaped means that it is attached around the 
opening - normally around the edge of the opening - it protects and the mem- 
brane 17 protrudes from the planed formed by the edge of the opening and forms 
a dome in a distance from the edge which distance normally corresponds to the 
5 length of a connector needle 1 9. 

In fig. 21 the connector needle 19 is shown as being a part of the connection part 
3 i.e. it is attached to the connection part 3 but it might just as well be a part of the 
reservoir. 

10 

The connection part 3 might be provided with both a connector needle 19 and a 
bubble shaped self closing membrane 17 and the reservoir might also be provided 
with a bubble shaped self closing membrane. As both parts are provided with self 
closing membranes it will be possible to separate the two units from each other 
15 and rejoin them at a later time without the internal fluid path of the connection part 
3 and thereby the patient being contaminated. 

Fig. 23A, 23B and 23C shows an enlargement of a cannula part 7 which can be 
used in connection with the invention. This embodiment comprises a body 24 pro- 

20 vided with a cannula 22 and with a protruding front 25 having a flat surface. The 
surface of the cannula part 7 having an opening need not be flat; it can actually 
have any desired shape as long as it is possible to create a corresponding surface 
on the connection part 3 facing the cannula part 7. In one embodiment the front 25 
is inclined in such a way that the cross-section at the upper i.e. distal end is larger 

25 than the cross-section at the proximal end, i.e. the enc closest to the patient after 
insertion, of the front in at least one dimension. The front 25 is provided with an 
opening 20 through which liquid can exit or enter the cannula part 7. The body 24 
is further provided with a top opening 21 which opening can be covered with a self 
closing membrane. The opening 21 need some kind of entrance protection as it is 

30 facing an outer surface which is in contact with the surroundings. The top opening 
21 is primarily used when inserting the cannula part 7 if the cannula 22 is a soft 
cannula. That the cannula 22 is soft means that is made of a relatively soft mate- 
rial which can not penetrate the patients skin, in this case it is necessary to use a 
pointy insertion needle of a relatively hard material when inserting the cannula and 
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this pointy needle can be inserted through the top opening 21, pass through an in- 
ner through going opening in the body 24 of the cannula part and further pass 
through the full length of the cannula 22 in such a way that the pointy end of the 
insertion needle stick out of the open end of the hollow cannula 22. After insertion 
5 i.e. after the cannula 22 has been placed sub- or transcutaneous in the patient, 
then the insertion needle is retracted and the cannula 22 is left inside the patient. 

The cannula part 7 is also provided with fastening nneans 23 which fastening 
nneans 23 lock the cannula part 7 to the base part at the time where it is fully in- 

10 sorted. The fastening means 23 of this embodiment comprises outward hooks that 
can pivot around an axe close to the body 24 of the cannula part 7 in such a way 
that the diameter formed by the outermost edge of the hooks can be reduced 
when the hooks are pressed inward i.e. towards the centre of the cannula part 7. 
When the pressure is removed the hooks will return to their original position due to 

15 the flexibility of the material. The hooks will be pushed inwards when they pass an 
opening such as e.g. the opening 12B or a corresponding opening in the surface 
plate having a cross-section which at least in one dimension is smaller than the 
outer edge of the hooks and as the hooks return to their original position after 
having passed through the opening, the hooks will lock the cannula part 7 in the 

20 inserted position. 

Fig. 24 illustrates how the unrestricted openings between the cannula part 7 hav- 
ing the body 24 and the fluid path having the inlet/outlet opening12 slide into 
place. Fig. 24A and 24B show an embodiment where d = O^'and fig. 24C and 10D 

25 show and embodiment where d is around 15'', normally between 8-22°. According 
to the embodiment of fig. 24A and 24B the body 24 of the cannula part 7 is pro- 
vided with an inclined edge in order to reduce distortion or tearing of the sealing. In 
both embodiments the shown sealing 18 is a circular or cylindrical silicone unit 
which is placed in a round track around the inlet/outlet opening 12 in the connec- 

30 tion part 3. The wall where the sealing or gasket 18 has been placed is provided 
with an adjacent expansion room 40. After positioning of the cannula part 7 the 
sealing 18 can occupy this room. In the embodiment of fig. 10C and 10D is not 
only the sealing face angled, the whole cylindrical sealing part 18 is angled in or- 
der to allow uniform sealing deformation. The cylindrical sealing 18 does not form 
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the walls of the inlet/outlet opening 1 2, the wall or surfaces of this opening is 
formed by the material which the connection part 3 is formed of in order to provide 
a pipe which cannot be deformed. In order to create the necessary pressure be- 
tween the seal and the seal face i.e. the surface which the sealing 18 touches 
5 when in a sealing position, the sealing face can be provided with a small continu- 
ous protrusion protruding from the sealing face and having the same shape as the 
sealing which would e.g. be circular if the sealing has the cylindrical shape shown 
in fig. 24A-D. 

1 0 Figs. 25A-25C show one embodiment of a connection part 3. Fig. 25A show the 
embodiment of the connection part 3 in an exploded view where the internal hold- 
ing parts 61 for a tube 60 providing a fluid path is shown. Fig. 25B shows a cut 
through the internal holding part 61 according to which it is possible to the position 
of the tube 60. Fig. 25C shows an enlargement of the encircled part of fig. 25A. 

15 

According to the present embodiment the connection part 3 and the surface plate 
1 is molded in one piece of a plastic material, the connection part is provided with 
several openings, one opening is the cavity 12A which is prepared for fitting in the 
cannula part 7 and another opening is prepared for fitting in the internal parts of 
20 the connection part 3. The internal parts of the connection part 3 according to this 
embodiment comprises one tube which at two positions are bend in 90** i.e. both 
the inlet and the outlet end of the tube 60 points in the same direction perpen- 
dicular to the connecting part of the tube 60 where the connecting part of the tube 
60 forms the fluid path between the two bending parts. 

25 

At one end the tube 60 is protected by a bubble shaped membrane 17 and at the 
other end the tube 60 is open and unprotected, but the open tube end is sur- 
rounded by a sealing 18 which is attached unreleasably to a holding part 61 . When 
the internal parts have been placed in the corresponding opening in the connec- 
30 tion part 3 a cover 62 accurately fitting in the opening is placed in level with the 
surface of the connection part 3 in such a way that the user experience a smooth 
surface which cannot be tampered with. 
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The embodiment of the base part shown in fig. 11 A is provided with guiding means 
26 placed inside the cavity 12A of the connection part 3. The two opposing ribs 26 
which constitute the guiding means correspond to closely fitting openings 27 in the 
cannula part 7. The guiding means 26 and the corresponding parts 27 on the can- 
5 nula part can have other forms, the important feature is that they correspond to 
each other and make it possible for the cannula part 7 to slide into use position. 

Fig. 25B shows an enlargement of the internal parts of the connection part 3. The 
holding parts 61 comprise a single molded part which is providing a stable em- 

1 0 bedment of the tube 60. The open end of the tube 60 opens into a volume sur- 
rounded by the sealing 18. The closed end of the tube 60 opens into a volume 
which volume is completely surrounded by an elastic membrane 17. "Completely 
surrounded" means that there is no free access to the surroundings, "elastic mem- 
brane" means that the membrane can be deformed and return to the original form 

15 and that the membrane can be penetrated by a needle, especially the connector 
needle 19 which is provided by the end of the tube 60 and is adapted to penetrate 
the membrane 17. The membrane 17 is fastened to the holding part 61 as the 
elastic material at the open end 17b of the membrane 17 squeezes around the 
protruding part 61 a of the holding part 61 . The end of the tube 60 which consti- 

20 tutes the connector needle 19 is in this embodiment not in touch with the sur- 
rounding membrane 17 when the membrane is not subjected to a pressure from 
the outside. The connector needle 19 is surrounded by air, and the internal space 
surrounding the connector needle 19 has a several zones of cylindrical or conical 
shape i.e. a circular cross-section. The first zone closest to the holding part has 

25 approximately both inner and outer cylindrical having walls of approximately con- 
stant thickness. The second or middle zone has inner and outer walls formed as 
truncated cones and the variations of the inner and outer walls result in that the 
walls have a decreasing thickness towards the holding part 61 . The third zone 
which can also be referred to as a passage 17a is closest to and surrounding the 

30 tip of the connector needle 1 9, both the inner walls and the outer walls of this zone 
are slightly cone-shaped but could as well be cylindrical or have an angular cross- 
section, the walls in this zone is thick although having slightly decreasing thickness 
towards the middle zone, the end of the zone is closed with a flat layer of mem- 
brane. When the a pressure is put on the flat end layer, the walls of the first zone 
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of the membrane 17 will deform by bending inwards or outwards when the length 
of the membrane 17 is reduced as a result of the applied pressure. As the mem- 
brane 17 is placed behind the opening 13 when liquid is transferred e.g. from a 
reservoir to the connector needle 19, fluid will not be present in the volume sur- 
5 rounding the connector needle 19. When the pressure is removed and the mem- 
brane 17 returns to the position in front of the opening 13, fluid will normally not 
run out of the connector needle 19 as the connector needle 19 has a relatively 
small diameter (< 1 mm) and there is no free access of air at the cannula end of 
the tube 60. 

10 

Fig. 25C shows an enlargement of the enclosed field marked in fig. 25A. The 
holding parts 61 comprise a single molded part which provides a stable embed- 
ment of the tube 60 but in this embodiment the holding part 61 is circular or cylin- 
drical and a non-rigid sealing part 18 is attached to the blunt end of the tube 60 i.e. 

15 the open blunt end of the tube 60 opens into a space surrounded by sealing mate- 
rial. The closed end of the tube 60 which is - as in the embodiment of fig. 25B - 
pointy is completely surrounded by a soft membrane 17 and the holding parts 61 
provide the internal parts with enough stability to push the assembled internal 
parts into position in an adapted opening in the connection part 3. For all embodi- 

20 ments "Completely surrounded" means that there is no free access to the sur- 
roundings, and "soft membrane" means that the membrane can be penetrated by 
a needle, especially the connector needle 19 which is provided by the end of the 
tube 60 and which is embedded inside the soft membrane 17. 

25 Fig. 25D shows another embodiment of the connection part compared to the con- 
nection part shown in fig. 25A-C, although the connection part 3 comprises the 
same units. Fig. 25DA shows an exploded view of the internal parts of the connec- 
tion part 3 which internal parts are encircled below in the figure. 

30 Like in fig. 25A-C the holding parts 61 comprise a single molded part. The holding 
part 61 provides a stable embedment of the tube 60, the holding part 61 is normally 
molded in one part but it might be formed by joining two or more smaller parts. 
Such smaller parts could be joined by welding or gluing. As the holding part 61 is 
rather small, normally less than 2 cm in length, it can be difficult to join the smaller 
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parts. The tube 60 has two open ends, i.e. liquid can pass in or out, and when the 
tube 60 is mounted in the holding parts 61 , the first open end opens into a space 
surrounded by the closed soft mennbrane 17 and the second open end opens into 
a space surrounded by the sealing 18. 

5 

The first end of the tube 60 is pointed i.e. sharp and can provide a connection to 
the reservoir 6 as this first end of the tube 60 can penetrate both the closed soft 
nnennbrane 17 surrounding the open end of the tube 60 and a mennbrane 6A pro- 
tecting the inlet to the reservoir 6. Like in the embodiment shown in fig. 25A-C this 

1 0 end of the tube 60 is completely surrounded by a soft membrane 1 7 where "com- 
pletely surrounded" means that there is no free access from the first open end of 
the tube 60 to the surroundings, "soft membrane" means that the membrane can 
be penetrated by a needle, especially the connector needle 19 provided by the 
end of the tube 60. The end of the tube 60 which constitutes the connector needle 

15 19 is in this embodiment not in touch with the surrounding membrane 17 when the 
soft membrane 17 is not influenced by impacts from the surroundings. The soft 
membrane 17 is according to this embodiment fastened to the holding part 61 by 
pressing the relatively soft and compliant membrane material against the holding 
part 61 , the edge of the membrane 17 being closest to the holding part 61 can ex- 

20 pand in diameter and slide over a mushroom shaped fastening part 61a which is 
an unreleasable part of the holding parts 61 . When the soft membrane 17 is in its 
final position, the extended diameter of the membrane 17 can return to a smaller 
size and this reduction of the diameter will keep the membrane 17 in place around 
the fastening part 61a. The fastening of the membrane 17 is enhanced if the 

25 membrane 17 is provided with one or more inward protruding parts which will rest 
against the part of the fastening means 61a being closest to the holding parts 61 
and having the smallest diameter after mounting of the membrane 17. 

The second open end of the tube 60 is blunt and opens into a closed ring of seal- 
30 ing 18 i.e. the sealing has the form of a short pipe and do not stop the flow of liquid 
in or out of the tube 60. The sealing 18 is fastened to the holding parts 61 by fas- 
tening means 18a, the fastening means 18a makes it easier to e.g. weld or glue 
the sealing 18 unreleasably to the holding part 61 . 
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The tube 60 is formed in one piece; normally it will be made of steel or a hard 
plastic material. If the tube is formed with a pointed end which is to penetrate the 
soft membrane 17 during use, it should at least be made of a material which is 
hard enough to penetrate the soft membrane 17 and e.g. the membrane 6A cov- 
5 ering the inlet to the reservoir 6. It is possible to construct the tube 60 with two 
blunt ends, according to such an embodiment the reservoir 6 could be provided 
with a connector needle 19 which could penetrate the soft membrane 17 when 
transferring liquid to the cannula part 7. 

10 According to the embodiment of fig. 25D, the tube 60 is bended at two positions. 
This is suitable according to this embodiment as the reservoir 6 and the cannula 
part 7 are mounted on the same side relative to the holding parts 61 . The angles 
of both the bends are 90 degrees, if the tube 60 is to be positioned in a one piece 
holding parts 61 by pushing, then the two legs provided by these two bends should 

15 have the same angle in relation to the connecting tube piece between the two 
bends but the angles need not be 90 degrees. If the reservoir 6 and the cannula 
part 7 are positioned different in relation to each other the tube 60 might be bend 
only once e.g. in the situation where the cannula part 7 is positioned close to the 
edge of the surface plate 1 and has the front provided with the opening 20 turned 

20 toward the first and only bending of the tube 60. 

According to one embodiment the tube 60 comprises a hollow needle e.g. made of 
steel. Such a needle can easily be manufactured at an automated process at a low 
price. Also such a needle can easily be bending in one or more positions in order 
25 to satisfy any need there would be for positioning of the needle between the reser- 
voir 6 and the cannula part 7. Whether the needle is provided with blunt or pointed 
ends can depend on the parts corresponding at the ends of the needle but nor- 
mally the needle will be provided with at least one pointed or sharp end which is 
able to penetrate a protective membrane. 

30 

Also if the connection part 3 is placed on a middle or central part of the surface 
plate 1 , then the reservoir 6 could be placed at one side of the connection part 3 at 
the first end of the tube 60 and the cannula part 7 could be placed at the opposite 
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side of the connection part 3 at the second end of the tube 60 and then the tube 
60 could be straight without any bending. 

According to the present invention the tube 60 is stationary relative to the surface 
5 plate 1 after the tube 60 has been positioned in the holding part 61 and mounted 
on the surface plate 1 . That the tube 60 is stationary means that it does not pivot 
or in any way move back or forth in relation to the surface plate 1, the tube 60 
simply serves as a path for transporting liquid. 

10 Fig. 26 shows an embodiment of an infusion part where the angle d = 90°. The 
inlet/outlet opening 12 is constructed as a pointy end of a tube 60 which provide 
for the fluid path or connection between the reservoir 6 and the cannula part 7. A 
membrane e.g. self closing protects the entrance to the reservoir 6 which means 
that micro organisms cannot access the reservoir 6 when the reservoir is removed 

15 from the connection part 3. 

Fig. 27 shows yet an embodiment of a cannula part 7 which can be used with an 
infusion part according to claim 1 . The body 24 of the cannula part 7 has the 
shape or profile of a truncated cone i.e. in each horizontal (according to fig. 13) 

20 cross-section of the body it is round having varying diameters. The body 24 is pro- 
vided with two permanently attached circular sealings or gaskets 18. Between 
these two gaskets 18 is the opening 20 positioned which opening 20 allows for 
fluid to enter the inner through going opening of the cannula part 7. The cannula 
part 7 is to be placed in a below illustrated connection part 3 provided with a cor- 

25 responding cavity 12A also having the shape of a truncated cone. The cavity 12A 
has an inlet/outlet opening 12 for fluid flowing to or from the cannula 22. 

Fig. 28 shows an embodiment of a sealing 18, both as a cut-through view from the 
side and as a front view from the entrance of the opening 12, between the opening 
30 20 in a side surface of the body of e.g. a cannula part 7 and the opening 12 of the 
fluid path of the connection part 3. The sealing 18 according to this embodiment 
has the form of an O-ring i.e. a cylindrical tube attached to or pushed into the con- 
nector part 3 encircling the opening 12. The sealing 18 is provided with an inner 
support 44 which according to this embodiment has the form of a cylindrical tube. 
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When the cannula part 7 is inserted into the opening 12A the sealing 18 nnight be 
distorted due to the tight fit of the cannula part 7, due to the tight fit the inserted 
part, here the cannula part 7, will touch and slide along the sealing. This nnove- 
nnent can cause the sealing 18 to get pulled out of position and when the sealing 
5 1 8 is pulled out of position it might either cause liquid to leak or the inserted part to 
jump back thereby pulling the subcutaneously positioned part away from the de- 
sired position. In fig. 28 the sealing 18 is shown in two positions: the first position 
18a is the desired position where the sealing 18 stops leaking, in the second posi- 
tion 18b the sealing is caught between the down-moving body 24 of the inserted 
1 0 part and the surface of the connector part 3. 

One solution to this problem is to lubricate the sealing e.g. with silicone or other- 
wise ensure that the sealing 18 is very smooth, a second solution would be to lu- 
bricate the part to be inserted, here the cannula part 7, and a third solution would 
15 be to provide a bevelled edge 41 below the lower edge of the sealing 18. Such an 
opening can be provided by cutting of the edge below the sealing as illustrated in 
fig. 28 or as illustrated by dotted lines by cutting of a corner and thereby increasing 
the distance between the inserted part 7 and the connector part 3 below the seal- 
ing 18 by "moving" the surface of the connector part 3 to the left. 

20 

Fig. 29 shows an enlargement of an embodiment of a membrane 17 to be used 
with the invention. This bubble membrane 17 completely surrounds the part of the 
connector needle 19 which protrudes from the surface of the holding part 61 in 
which the connector needle 19 is embedded. According to this embodiment the 

25 connector needle 19 does not touch the bubble membrane 17 when no pressure is 
put on the membrane 17 i.e. the connector needle 19 is completely surrounded by 
air which makes it possible to gas sterilize the connector needle 19; this is the 
state in which the membrane is shown in the figure. At the proximal end of the 
membrane 17 in a first area, the membrane 17 provides a passage 17a inside the 

30 membrane 17 having a reduced cross-section compared to a middle area of the 
membrane 17 surrounding a middle section of the needle 19. The passage 17a is 
defined by the inner surfaces of the walls of the membrane 1 7. The tip of the con- 
nector needle 1 9 is surrounded of quite thick walls constituted of the membrane 
forming a small air filled room around the tip of the connector needle 19 and pro- 



wo 2009/098306 



PCT/EP2009/051399 



52 

viding the membrane material with a certain rigidity, while a middle part of the 
membrane closer to but free of the holding part has walls of approximately half this 
thickness providing flexibility of the walls, this has the result that when pressure is 
put on the membrane the thick walled part does not change shape, in stead the 
5 part of the membrane having reduced wall thickness i.e. the part closest to the 
holding part will give in, fold inward or outward, while the thick walled part is 
pressed toward the holding part 61 . The membrane 17 further is provided with an 
open end 17b closest to the holding part 61 ; this open end 17b of the elastic 
membrane material fits around a protruding part 61a of the holding part 61. Due to 
1 0 friction between the inner surfaces of the open 17b end of the membrane 1 7 and 
the protruding part 61a, the membrane 17 stay put in the desired position i.e. the 
membrane is kept in position as a result of the interference fit. 

Generally a membrane 17 according to the present invention surrounds a needle 
15 19 and comprises three separate and identifiable areas which areas can be de- 
fined relative to the needle 19: 

- a first area surrounds the tip of the needle 19, this area comprises relatively thick 
walls and small fluid volume around the needle 19, 

- a second area surrounds a middle portion of the needle 19 having relatively thin 
20 walls and/or walls with folding features e.g. portions with very thin wall thickness or 

in another way prepared to ease length reduction of the membrane 17, and 

- a third area which area is provided with means for or adapted to attach the mem- 
brane 17 to the holding parts 61 e.g. by fitting around a protruding part 61a of the 
holding part 61. 

25 

Also a membrane 17 according to the present invention need not be abutted to or 
supported by surrounding walls of rigid material, this means that the membrane 17 
is free to deform e.g. by bulking outwards in one or more bulk(s) depending on the 
folding features of the second area when pressure is put on the membrane 17. 
30 Without rigid material surrounding the sides of the membrane 17, also the sides of 
the membrane 17 - and not only the end - can also be penetrated by e.g. a sy- 
ringe thereby adding fluid to the inside of the membrane 17 i.e. there is free ac- 
cess to at least part of the side area of the membrane 17. 
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The first area comprises the material of the membrane 17 which is positioned fur- 
thest away from the device i.e. the closed end piece which has to be penetrated by 
a needle 19 in order to form contact with e.g. a reservoir part placed outside the 
bubble shaped membrane 17. The membrane material in this first area is formed 
5 as a cavity having sides placed along the needle, a closed end to be penetrated by 
the needle 19, and an open end through which the needle 19 enters. The sides 
have a minimum material thickness b2 which is large enough to make the first area 
non-deformable but the material thickness need not be constant all the way 
around the needle or in the whole length of the first area. The actual thickness or 

10 thickness distribution will depend on the choice of material and the dimensions 

e.g. length and diameter of the first area. Also the distance between the connector 
needle 19 and the membrane 17 will be of importance when determining how the 
membrane will be deformed when subjected to a pressure from the closed end i.e. 
if the distance between the outer surface of the connector needle 19 and the inner 

1 5 wall of the membrane is very small the walls of the membrane will when they are 
pushed back be guided by the contact with the connector needle 19 and not by the 
thickness i.e. the rigidity of the membrane material. 

The second area comprises a portion of the membrane 17 which is positioned 
20 between the first and the third area. At least a part of the material of the mem- 
brane 17 in the second area has the thickness bi, and the second area may have 
the form of one or more hollow truncated cone(s) or a cylinder(s) forming thick and 
thin parts in the membrane material in order to form folding features which define 
exactly where the membrane material will deform and how the material will de- 
25 form. Normally the folding features are shaped to make the membrane material 
deform outward but as the rigid walls of the needle 19 assures that the fluid can 
keep flowing inside the needle 19, the membrane might as well deform inwards. 
Normally: b2 > bi and for some materials often used for membranes of this type: b2 
> 1 .5-bi. If the distance between the connector needle 19 and the membrane 17 in 
30 the first area is very small i.e. below 0.5 mm, the membrane thickness b2 might be 
smaller than bi as the membrane can then wrinkle or fold when being pushed 
back along the connector needle 19. In this case the connector needle 19 placed 
inside the membrane 17 functions as a guide and a support for the membrane 17. 
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The third area comprises a part of the membrane material which is shaped in such 
a way that it can be used to fasten the membrane 1 7 to the holding part 61 . The 
third area can comprise membrane material in a thickness and flexibility which e.g. 
makes it adequate for fitting over and squeezing around a protruding part 61a of 
5 the holding part 61 provided e.g. around the needle 19, or it can e.g. be shaped 
with an outward brim of material which makes it possible to squeeze the brim be- 
tween two parts of the holding part 61 . 

Fig. 30 shows an enlargement of a second embodiment of a membrane 17 to be 
10 used according to the invention. This bubble membrane 17 also completely sur- 
rounds the part of the connector needle 1 9 which protrudes from the surface of the 
not shown holding part 61 in which the connector needle 19 is embedded. 

According to this embodiment the connector needle 19 is positioned so close to 
15 the membrane 17 that it might touch the bubble membrane 17 even when no 

pressure is put on the membrane 17 i.e. the passage 17a between the needle 19 
and the membrane 17 represents a distance between membrane 17 and needle 
19 close to 0, normally the distance will be less than 0.5 mm. When the membrane 
17 is positioned this close to the connector needle 19, the needle 19 functions as 
20 guiding means when pressure is put on the membrane 17 which means that it will 
be easier to predict the folding of the membrane. 

The needle 19 does not pierce the membrane 17 when no pressure is put on the 
membrane, this ensures filling of the membrane 17 with sterilizing gas such as Eto 
25 and distribution of the gas. The flexible membrane 17 should include a small vent 
e.g. a small cut in the side of the membrane 17 e.g. in the second area which cut 
opens when the membrane 17 is pushed over the needle 19. The vent allows for 
pressure relief. 

30 Fig. 31 A shows another embodiment of a bubble shaped membrane 17. According 
to this embodiment the reservoir 6 which is provided with an entrance protecting 
membrane 6A is pushed toward the bubble membrane 17 covering the connector 
needle 19. The bubble membrane 17 is made of a flexible material which makes it 
possible for the membrane to be deformed to such an extent that the connector 
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needle 19 can penetrate the protecting membrane 6A and extend into tine reser- 
voir thereby providing access to the fluid reservoir 6. 

Fig. 31 B shows another embodiment where a bubble membrane 6A is mounted at 
5 the outlet of a reservoir 6 which outlet can be connected to the fluid path of the 
connection path 3. The not shown end of the fluid path connecting to the reservoir 
6 is provided with a membrane protecting the entrance of the fluid path during pe- 
riods where the fluid path is not connected to the reservoir 6. According to this 
embodiment the fluid path need not be provided with a connector needle 19 as the 
1 0 connector needle 1 9 is part of the reservoir 6. 

Fig. 31 C shows yet another embodiment of a bubble membrane 17 and how the 
reservoir is pressed against the connector needle 19 in order to provide a fluid 
path for the medication contained in the reservoir 6. The bubble membrane 17 is 

15 flexible and is able to be reduced in size in such a way that it allows the entrance 
of the reservoir 6 to be pressed into the opening in the connection part 3 which 
surrounds the membrane 17 and the connector needle 19 i.e. the length of the 
membrane 17 can be reduced without the diameter of the membrane 17 being 
extended. According to the shown embodiment the material of the membrane will 

20 be folded inwards. 

Fig. 31 D shows yet another embodiment of a membrane 17 protecting the opening 
to the connection part 3. This membrane 17 is not bubble shaped but it provides a 
wall in a space surrounding the connector needle 19. The wall is pliant i.e. it will 
25 move back when the reservoir is pressed against it. The membrane wall 17 is kept 
in position by one or more springs i.e. the membrane 17 is able to return to the 
original position when the pressure from the reservoir 6 which keeps it in place is 
released. The opening in which the membrane slides back and forth closely fits the 
connecting part of the reservoir 6. 

30 

Fig. 32 discloses a fourth embodiment of a fluid connection according to the in- 
vention. This embodiment illustrates a method to uptake tolerances with regards to 
tolerances on the bended tube 60 which is also referred to as a needle. A bended 
tube 60 having two bends of each 90° as shown in fig. 32 will have a length toler- 
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ance between the bends, the tube 60 according to this embodiment is constructed 
of a connector needle 1 9, a blunt end needle 60b at the opposite end of the tube 
60 and a connector piece 60a between the two 90° bends. The length of respec- 
tively the connector needle 19 and the blunt end needle 60b are supposed to fit 
5 into two through holes in the holding part 61 . The two through holes have to have 
a tolerance allowing both the connector needle 19 and the blunt end needle 60b to 
enter the desired position in the holding parts 61 . One way to ensure that the two 
ends will fit into the holes is to make the through holes large enough to obtain the 
tolerance of both the minimum and maximum material conditions. This though is 
1 0 not a good idea for several reasons: 1 . if the tube 60 is to be glued into the con- 
nection part 3, the glue will run through the holes in too large amounts, 2) not 
enough control of the needle tip positions are obtained. 

In order to get a tight control over the needle tip position interference fit on the 
1 5 connector needle 1 9 would be beneficial; interference fit would prevent the glue 
from running through the through hole and would make it possible to place the 
needle tip with great precision. Then all of the tolerance would have to be taken 
into account in the end of the blunt needle 60b and this can be done e.g. by mak- 
ing an elongated through hole for the blunt end needle which through hole in the 
20 dimension perpendicular to the length of the connector piece 60a is just larger 
than the outer diameter of the tube 60, and in the dimension parallel to the length 
of the connection piece 60a is long enough to take up all the tolerance i.e. this di- 
mension could be e.g. 1/4-2 times the diameter of the tube 60. 

25 This however does not solve the problem with regard to the glue running through 
the hole at the blunt needle end, although having one hole sealed mechanically 
makes it easier to control the flow of glue out of the other. 

The inner parts shown in fig. 32 show a solution to the problem of providing inter- 
30 ference fit and tolerance at the same time. In this embodiment a first end of the 
tube 60 i.e. the end providing the pointy connection needle 19 is fitted closely into 
a through hole in the holding part 61 . The second end of the tube 60 i.e. the blunt 
end, is fitted into a through hole with a tolerance gap surrounding the tube. The 
through hole providing the tolerance and surrounding the second end discharge 
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into a space with an increased diameter / dimension, tiiis means than when glue is 
pressed into the opening around the tube 60 from the open side of the holding part 
61 , the flow of glue will be slowed down when having passed the tolerance gap. 
Further, when the holding parts 61 are irradiated with e.g. UV light, the UV-light 
5 will cure any glue that comes through the tolerance gap. 
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Claims 

1 . An assembly comprising an inserter device (10), a penetrating member (7) and 
a base part (100), wliere 

- tlie base part (100) comprises a surface adapted to be attached to a skin 

5 surface, a position adapted to receive and/or attach to the penetrating member 
(7), and means (14) adapted to secure the base part to the inserter device (10), 

- the penetrating member (7) comprises a part to be placed subcutaneously or in- 
tramuscularly, a body (24) which is in contact with the inserter device (10) during 
insertion and with the base part (100) during use, and 

10 - the inserter device (1 0) comprises a cavity for receiving the penetrating member 
(7), means (45) for accelerating the penetrating member (7) and bringing the 
penetrating member (7) to the receiving position in the base part (100) and 
means for penetrating the skin of the patient , 
characterized in that the length of the joined assembly (Itotai) before use is larger 

1 5 than the length of the base part (1 00) (I2) alone. 

2. An assembly according to claim 1 , wherein the height of the joined assembly 
(htotai) before use is smaller than the individual heights of the inserter device (10) 
(hi) and the base part (10) (h2) added together. 

20 

3. An assembly according to claim 1 or 2, wherein the insertion device comprises 

- a moving part (38) comprising guiding means (39) which guiding means (39) re- 

strict the movement of the penetrating member (50) and guide the penetrating 
member (50) from a first to a second position in a first direction, i.e. the direction 
25 of insertion, towards the injection site, and 

- a stationary housing (30) comprising guiding means (32) which guiding means 

(32) restrict the movement of the moving part (38), and 

- the penetrating member (50) comprises transformation means (52) corresponding 

to the guiding means (39) of the moving part (38). 

30 

4. An assembly according to claim 2 or 3, wherein the guiding means (32) guide 

the moving part (38) in a second direction which is linear and different from the 
first direction i.e. the direction of insertion. 
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5. An assembly according to any of the preceding claims, wherein the base part 

and the penetrating member comprises corresponding means adapted to attach 
the penetrating member (50) to the base part (100) during use and after in- 
sertion. 

5 

6. An assembly according to any of the preceding claims, wherein the inserter (10) 
comprises inserter attachment means (14) locking the inserter (10) to the base 
part before and during insertion of the penetrating member (7) which inserter 
attachment means (14) can be unlocked so that the inserted can be removed from 

1 0 the base part after insertion of the penetrating member (7), the inserter attachment 
means (14, 14A, 14B, 14PR/R, 14PL/L) comprise at least one protruding part and 
at least one corresponding opening. 

7. An assembly according to claim 6, wherein either the at least one protruding 
15 part or the at least one corresponding opening part is positioned on a surface of 

the base part and a corresponding part either comprising a protruding part or an 
opening is positioned on a surface of the inserter (10). 

8. An assembly according to any preceding claim, characterized in that the 

20 inserter (1 0) is released from the base part by applying a force to the inserter (1 0) 
or a part of the inserter (10) in a direction different from the direction of insertion of 
the penetrating member (7). 

9. An assembly according to any preceding claim, characterized in that the 
25 release of the inserter (10) from the base part is at least partly provided by the 

release of a force in direction towards the base part. 

10. An assembly according to claim 9, characterized in that the released force is 
provided by a spring unit (45) exercising a force directed to a proximal surface of 

30 the inserter housing and a distal surface of the base part (1 ). 

1 1 . An assembly according to claim 10, characterized in that the spring (36) is a 
leaf spring which at one end is fastened unreleasably to a part of the inserter and 
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at the other end will touch the upper surface of the base part before the inserter is 
released from the base part. 

12. An assembly according to any of the preceding claims, where the penetrating 
5 part (50) which comprises a cannula part (7) together with the base part (100) 

which base part (100) is provided with an internal fluid path and constitutes an 
infusion part provided with a cannula part during use, and 

- the cannula part (7) comprises a body (24) formed by a hard material having an 
inner through going opening which through going opening is in fluid contact with a 

10 cannula (22) providing fluid contact with the patient, the body (24) of the cannula 
part (7) has an opening (20) corresponding to the inlet or outlet opening (12) of the 
internal fluid path resulting in fluid contact between the internal fluid path and the 
cannula part (7) and these two corresponding openings (12, 20) do, when they are 
positioned opposite each other, allow unrestricted flow 

15 - the internal fluid path comprises at least one inlet and one outlet opening (12, 13) 
through which a fluid can enter and exit the fluid path, and 

- a sealing (18) is positioned between the cannula part (7) and the inlet/outlet 
opening (12) of the fluid path when the cannula part (7) is in position for use in 
order to keep the fluid path to the cannula tight. 

20 

13. An assembly according to claim 12, where the sealing (18) is surrounding the 
inlet/outlet opening (12) and/or the distance di between a centre line c of the 
cannula part and a point on the outer surface of the cannula part positioned at or 
above the upper edge of the sealing (18) is larger than the distance 62 between 

25 the centre line c of the cannula part and a point on the outer surface of the cannula 
part positioned at or below the lower edge of the sealing (1 8). 

14. An infusion part according to claim 12 or 13, wherein the body (24) of the 
cannula part (7) is provided with a sealing (18) before use or the opening (12) of 

30 the fluid path is provided with a sealing (18) before use. 
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15. An infusion part according to any of tlie claims 12-14, winerein the body (24) of 
tine cannula part (7) has at least a second opening (21) to the inner through going 
opening. 

5 16. An infusion part according to claim 15, wherein the second opening (21) to the 
inner through going opening is covered by a self closing membrane which 
membrane can be penetrated by a blunt or pointy needle. 

17. An assembly according to any of the claims 12-16, wherein a membrane (17) 
10 completely covers an opening (13) giving access to a space in the assembly which 
membrane (17) is made of an elastic material penetrable by a needle, the 
membrane (17) is fastened around the opening (13) and the membrane (17) 
protrudes from the opening (13) and forms an air filled volume in front of the 
opening (13) which air filled volume can be reduced in size when a pressure is put 
15 on the membrane (17) from the outside, the inner surfaces of the membrane (17) 
define a passage (17a) at the first closed end of the membrane (17) through which 
a needle (19) can pass and the second end of the membrane (17) is adapted to 
attach the membrane (17) to a holding part (61). 

20 1 8. An assembly according to claim 1 7, wherein the walls of the membrane (1 7) 
have a thickness and shape of the chosen membrane material making it possible, 
to maintain the protruding shape in a use position without the outer surfaces of the 
membrane (17) being supported with walls of rigid material. 

25 1 9. An assembly according to claim 1 7 or 1 8, wherein the second end of the 

membrane (17) has an internal opening (17b) fitting around the outer contour of a 
protruding part (61a) on the holding part (61) and that the membrane (17) is 
fastened to the holding part (61 ) by interference fit. 

30 20. An assembly according to claim 17, 18, or 19, wherein the membrane (17) is 
supported with walls of a rigid material on the inner surfaces of the membrane 
(17)e.g. in the form of a penetrating needle. 
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21 . An assembly according to any of the claims 17-20, wherein the cross-section 
of the air-filled volume in the passage (17a) is smaller than 2 ■ [max cross-section 
of the opening (13)]. 

5 22. An assembly according to any of the preceding claims, where the assembly 
comprises a fluid connection (60) having at least a first and a second opening (13, 
12), i.e. an inlet and an outlet, where the first opening (13) forms a fluid connection 
to a medication supply (6) or the like and the second opening (12) forms a fluid 
connection to an opening in the body (24) of a separate cannula part (7) and an at 
1 0 least partly sub- or transcutaneous positioned cannula (22). 

23. An assembly according to claim 22, wherein the fluid connection is attached to 
a surface plate (1) and has the form of a tube (60) made of a rigid material; 
normally the fluid connection (60) is fastened to the surface plate (1) by a holding 

15 part (61). 

24. An assembly according to claim 23, wherein the tube (60) is made of metal or 
plastic. 

20 25. An assembly according to claim 23, wherein the tube (60) comprises a hollow 
needle made e.g. of steel. 

26. An assembly according to claim 23, 24 or 25, wherein the tube (60) has a 
diameter or maximum cross-section < 1 mm. 

25 

27. An assembly according to any of the claims 22-26, wherein the tube (60) has 
at least one pointy end (19) protruding from the holding part (61). 

28. An assembly according to claim 27, wherein the tube (60) has a blunt end. 

30 

29. An assembly according to claim 27 or 28, wherein the pointy end of the tube 
(60) forms a connector needle (19) being the inlet to a connector part (3) and 
when pushing a reservoir (6) towards the inlet the connector needle (19) 
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penetrates a membrane (17) completely covering a first opening (13) of the 
connector part (3). 

30. An assembly according to any of the claims 22-29, wherein the tube (60) 
5 consists of a single piece. 

31. An assembly according to claim 30, wherein the tube (60) is bend in an angle 
> 0 degrees in at least one position or the tube (60) is bend in an angle > 0 
degrees in at least two positions. 
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